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SYNOPSIS — Description  of  present  conditions  and  prac~  place  and  the  geographical  center  of  the  whole  range,  as 
tice  on  the  Cuyuna  iron  range  in  Minnesota.  Location,  outlined  by  the  lines  of  attraction,  is  the  city  of  Brainerd. 
geology  and  discovery  noted..  Methods  of  exploration  ami  Crosby,  a  recent  settlement,  is  the  principal  town  on  the 
drilling.  Descriptions  of  the  operating  companies.  Min-  north  range.  Deerwood,  fronton,  Cuyuna,  Kiverton,  are 
ing  methods  and  typical  equipments  considered.  Water,  other  towns  of  some  importance,  usually  closely  con- 
concentraiion  and  transportation  problems  discussed.  nected  with  individual  mines  or  groups.  The  principal 

producing  mine  is  the  Kennedy  on  the  north  range.  The 
The  Cuyuna,  the  newest  of  the  Minnesota  iron  ranges,  Barrows  is  the  only  producer  as  yet  on  the  south  range, 
lies  in  the  central  part  of  the  state,  south  and  west  of  the 

Mesabi,  covering  an  area  perhaps  50  miles  long  and  of  ’  ^ 

varying  width.  The  fact  that  the  ore  occurs  in  highly  It  is  not  within  the  scope  of  this  article  to  give  in  de- 
inclined  lenses  relatively  small  but  extremely  numerous,  tail  the  history  and  geology  of  the  district.  The  ore  oc- 
that  for  the  most  part  it  is  commercially  a  hard  ore,  that  curs  as  lenses,  having  their  greatest  dimension  along  the 
the  country  is  flat  and  overlain  by  an  unusually  heavy  strike,  the  next  greatest  down  the  dip  and  the  least  di- 
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mension  at  right  angles  to  these.  The  dip  wdll  vary  from 
45®  to  almost  90°.  The  country  rock  is  either  igneous 
or  metamorphic,  the  w’alls  being  prevailingly  a  slate.  An 
increasing  importance  is  now  being  attributed  to  the  igne¬ 
ous  rocks.  The  country  seems  to  have  been  much  folded, 
wdiich  accounts  for  the  repeated  occurrence  of  the  ore 
formation  over  a  considerable  distance  at  right  angles 
to  the  strike.  The  ore  has  been  derived  from  iron  car¬ 
bonates  and  silicates  by  natural  concentrating  processes. 
In  some  cases  the  original  iron  minerals  have  been  meta¬ 
morphosed  to  magnetite  by  the  igneous  intrusions  and 
have  suffered  no  further  concentration.  The  areas  w'here 
this  has  taken  place  show'  strong  attraction  but  no  ore. 

In  fact,  the  orebodies  themselves  show  little  attraction 
and  the  lines  of  attraction  are  the  result  of  associated 
magnetic  rocks.  A  strong  attraction  is  a  good  sign  of 
ore,  but  is  not  invariable  nor  is  its  absence  always  proof 
of  the  absence  of  ore.  An  account  of  the  geology  of  the 
range  can  be  found  in  Monograph  LII  of  the  IT.  S.  Geo¬ 
logical  Survey,  by  Leith,  Van  Hise  and  associates.  While 


mantle  of  drift  so  that  ore  never  outcrops  and  rock  only 
rarely,  that  some  of  the  ore  is  high  in  manganese,  that 
water  is  a  serious  problem,  these  characteristics  serve  to 
flifferentiate  the  Cuyuna  from  the  other  Lake  Superior 
ranges  and  together  with  its  recent  development  and  still 
unproved  extent  make  it  of  great  present  interest. 

Subdivisions 

The  district  is  usually  considered  as  made  up  of  two 
parts,  the  north  range  and  the  south  range.  The  general 
strike  of  the  formation,  as  w’ell  as  of  the  individual  lenses, 
is  about  K.  50°  K.  Two  strong  lines  of  magnetic  attrac¬ 
tion  extending  the  whole  length  of  the  district  indicate 
the  orebodies  that  constitute  the  south  range.  On  the 
nortlnvest  side  of  these  lines,  at  the  northea.st  end,  several 
shorter  parallel  lines  of  attraction  outline  the  north  range. 
The  north  range  w'as  the  first  develo])ed  and  is  the  prin¬ 
cipal  producer  still.  It  is  claimed  that  the  ore  goes  deeper 
there  than  on  the  south  range.  The  most  important 
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not  strictly  uptodate,  there  have  been  no  radical  changes 
in  the  conception  of  the  geology  since  its  publication. 

The  economic  mineral  is  principally  hematite.  In  some 
ores  large  amounts  of  manganese  occur.  The  following 
are  typical  complete  analyses,  the  averaged  results  of  a 
number  of  samples  on  three  north  range  properties : 

TYPICAL  ANALYSES  OF  CUYUNA  ORES 

Mine  No.  2 
Foot-Wall  Haneing- 

Miiic  No.  1  Side  Vv  all  Side  Mine  No.  3 


Fe  .  56.80  61.31  58.78  61.88 

P  .  0.275  0.295  0  22  0.066 

SiO, .  8.80  4.49  6.41  8.09 

Mn .  0.30  0.44  0.35  0.37 

A1  .  1.73  2.52  2.70  2.28 

Ca .  0.17  0.11  0.13  0.04 

Mg .  0.12  0.06  0.10  0  03 

Ignition  loss .  4.65  6.64  7.47  1.19 

Moisture .  11.25  .  . 


Discovery  and  Development 

Mention  of  variation  in  the  direction  of  the  compass 
needle  is  found  in  the  notes  of  the  government  land  sur¬ 
veyors  wlio  worked  through  the  country  in  the  ^70s.  Grave 
suspicions  Avere  raised  as  to  the  presence  of  iron  ore  by 
the  behavior  of  the  compasses  when  the  Northern  Pacific 
ran  the  surveys  for  its  present  road.  Cuyler  Adams  de¬ 
veloped  a  belief  in  the  possibilities  of  the  district  as  a 
source  of  iron  and  began  a  period  of  investigation  and 
surveying  which  extended  over  five  years.  At  the  end 
of  that  time  he  started  to  pick  up  land  at  prices  that 
now  look  absurd.  He  paid  $4  per  acre  for  the  land  now 
constituting  the  Kennedy  mine  and  all  his  extensive  pur¬ 
chases  stand  him  in  only  about  $10  per  acre.  It  is  diffi¬ 
cult  to  state  the  value  of  these  lands  today. 

]\Ir.  Adams  can  walk  from  Deerwood  to  Brainerd  on 
his  own  property,  most  of  it  ore-bearing.  This  is  one 
refreshing  case  where  the  reward  for  a  new  discovery 
has  gone  to  the  man  most  deserving  it.  Mr.  Adams’ 
success  in  bringing  in  the  range  as  a  producer  was  ob¬ 
tained  only  in  the  face  of  many  difficulties.  His  ideas 
Avere  scoffed  at,  his  holdings  Aiere  repeatedly  drilled  and 
turiied  doAvm,  but  he  had  sufficient  persistence  and  faith 
to  Avin  out. 

Exploration  and  Drilling 

Preliminary  exploration  of  a  tract  of  land  is  performed 
Avith  a  dip  needle.  By  this  means  the  lines  of  strong 
magnetic  attraction  are  discoA^ered  and  plotted.  The  next 
operation  in  exploration  is  drilling.  At  first,  Mesabi 
practice  Avas  folloAved,  a  given  40  being  drilled  over  its 
entire  area  AA'ith  holes  regularly  spaced  at  intervals  of  a 
feAV  hundred  feet.  The  attempts  to  use  this  method  Avere 
largely  responsible  for  the  early  discouraging  reports  on 
the  range.  It  was  extremely  easy  to  miss  the  ore  alto¬ 
gether.  When  the  nature  of  the  occurrence  of  the  ore- 
bodies  because  better  understood,  a  more  suitable  method 
was  evolved.  The  line  of  attraction  across  a  40  being 
determined,  four  or  five  equally  spaced  points  are  es¬ 
tablished  along  its  length  and  along  a  line  at  right  angles 
through  each  point  a  series  of  holes  is  put  down.  This 
operation  is  called  ^‘cross-sectioning.”  The  spacing  of 
these  holes  is  variable,  but  will  aATrage  40  to  50  ft.  The 
holes  may  be  vertical  or  inclined;  the  latter  offer  the  ad- 
A’antage  of  intersecting  the  oppositely  dipping  formation 
more  squarely  and  thus  giving  the  same  amount  of  in¬ 
formation  with  less  drilling;  an  incidental  advantage 
is  that  they  are  less  likely  to  be  deflected  by  failing  to  en¬ 
ter  a  hard  stratum  at  a  sharp  angle;  they  are,  howeA'er, 
somewhat  more  expensiAe  and  difficult  to  drill.  The  choice 


between  vertical  and  angle  holes  seems  to  be  to  a  certain 
extent  a  question  of  locality.  The  north  range  formation 
is  flatter,  averaging  about  60°,  a  condition  more  favorable 
to  the  vertical  hole,  and  at  present,  so  far  as  could  be 
discovered,  only  vertical  holes  are  there  being  put  down. 
On  the  south  range  the  dip  is  about  75°,  so  that  an  angle 
hole  shoAvs  an  increased  advantage,  and  there  are  several 
noAV  being  drilled. 

Drilling  through  the  surface  drift  is  done  Avith  a  churn 
drill,  of  the  Lake  Superior  pattern.  In  the  softer  rocks, 
the  churn  drill  is  also  available,  but  for  hard  formation 
the  diamond  drill  is  more  efficient.  Accurate  logs  are 
kept  of  the  drilling  and  sampling  is  carefully  done  when 
in  ore.  The  Avork  is  for  the  most  part  carried  on  by  con¬ 
tractors,  there  being  one  large  company,  the  Longyear, 
and  many  smaller  concerns  in  the  field.  Any  drill  runner 
is  a  potential  drilling  contractor,  depending  on  his  ability 
to  get  hold  of  a  rig.  The  holes  in  the  oA-erburden  of  drift 
are  cased  Avith  a  3-in.  pipe  and  in  the  rock  Avith  a  2-in. 

Extent  of  District  and  Mining  Orerations 

At  present,  while  much  drilling  has  been  done,  the 
limits  of  the  district  both  in  lateral  extent  and  in  depth 
are  still  undetermined.  The  deepest  ore  has  been  found 
on  the  north  range.  At  a  point  about  a  mile  east  of 
Riverton  the  Carlson  Exploration  Co.  put  down  a  hole 
for  1017  ft.  and  bottomed  it  in  material  running  35% 
in  iron.  At  slightly  higher  points  a  better  grade  Avas  pene¬ 
trated.  In  the  Armour  No.  1  ore  has  been  found  at  700 
ft.  and  in  the  Pennington  at  750  ft.  On  the  other  hand, 
some  of  the  mines  have  been  bottomed  at  from  300  to  400 
ft.  The  chances  of  eventually  finding  a  good  deal  of  ore 
in  depth  would  to  an  outsider  seem  to  be  excellent. 

There  are  at  present  three  points  of  activity  on  the 
south  range,  the  BarroAvs  mine,  Avhich  recently  began 
shipping,  the  Brainerd-Cuyuna  shaft,  being  put  doAvn  in 
Brainerd  itself,  and  the  Adams  mine,  of  the  Orelanis 
Mining  Co.,  Avhich  is  cutting  its  pump  station  and  pre¬ 
paring  for  extensiA'e  mining.  The  BarroAvs  mine,  in  a 
Avay,  marks  the  soutliAvest  end  of  the  range,  although 
drilling  has  been  carried  on  beyond  it  and  the  lines  of 
attraction  extend  far  beyond  it.  It  is  operated  by  the 
Virginia  Ore  Mining  Co.,  a  subsidiary  of  the  M.  A. 
Hanna  Co.  The  mine  is  noAV  hoisting  about  200  tons 
Avith  a  single  skip,  but  a  neAV  fiA-e-compartment  shaft  has 
been  started.  Considerable  Avater  has  to  be  handled,  about 
200  gal.  per  min.  at  present. 

B  R  A I N  E  R  D-  C  U  Y  U  N  A  M I N  E 

The  Brainerd-Cuyuna  shaft  in  the  south  end  of  the 
city  of  Brainerd  is  being  sunk  to  mine  a  fair-sized  body 
of  ore.  Part  of  a  churn-drilling  outfit  is  used  for  the 
preliminary  sinking  and  seems  to  be  rather  a  good  rig  for 
the  purpose.  The  engine,  tripod  and  a  hemp  rope  are 
employed.  The  drilling  engine  has  an  oscillating  cylin¬ 
der  and  no  crosshead;  the  hoisting  rope  is  given  seA'eral 
Avraps  around  the  projecting  capstan  head  and  the  op¬ 
erator  keeps  pulling  off  the  loose  end  as  the  rope  is  wound 
on  and  the  bucket  hoisted.  The  contents  of  the  bucket 
are  dumped  into  a  wheelbarrow  and  wheeled  away.  At 
the  time  of  visiting,  the  shaft  Avas  down  about  40  ft.,  was 
timbered  with  12xl2-in.  sets  and  Avas  making  little  AA’^atcr. 
It  is  to  be  hoped  that  the  last  favorable  condition  con¬ 
tinues. 
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of  workings,  the  lowest  level  being  the  250-ft.  At  present 
all  underground  work  is  suspended  and  the  property  is 
being  stripped.  The  orehody  is  about  1400  ft,  long  and 
the  crest  of  the  pit  will  be  about  350  ft.  across.  The 
average  depth  of  overburden  is  70  ft.  The  company  ex¬ 
pects  to  steam  shovel  about  70  ft.  of  the  ore  after  strip¬ 
ping  and  then  to  mill  about  80  ft.  The  milling  and  sub¬ 
sequent  underground  mining  will  bring  into  use  again 
the  concrete  shaft  and  its  steel  headframe,  the  shaft 
being  used  practically  for  pumping  only  while  steam- 
shovel  work  is  being  carried  on.  The  Thompson  has 
another  orehody  of  probably  lower  grade  on  which  less 
work  has  been  lone. 


Adams  Mine 

The  Adams  mine,  while  on  the  south  range,  is  geo¬ 
graphically  more  closely  c-onnected  with  the  north  range 
mines,  being  only  three  or  four  miles  south  of  Crosby. 
Cuyler  Adams  himself  is  directing  operations  here,  and 
takes  great  pride  and  interest  in  the  work.  He  has  had 
put  down  a  137-ft.  concrete  drop  shaft  at  considerable 
expense  to  him  and  more  to  the  shaft  contractor;  he  is 
installing  his  plant  with  great  care  and  foresight  and 
intends  to  make  the  shaft  a  central  point  for  mining  op¬ 
erations  covering  two  or  three  miles  along  the  strike. 
The  pump  station  is  being  cut  in  hard,  dry  diabase  and  is 
also  being  supported  with  steel  sets.  Two  pumps  will  he 
installed,  one  to  run  on 
electric  jiower  purchased 
outside  and  the  other  as  a 
standby  to  run  on  steam 
from  the  mine  boilers.  It.  is 
thought  that  either  pump 
will  be  able  to  handle  the 
water  for  some  time.  A 
steel  headframe  is  almost 
erected,  the  power  house  is 
completed  and  several  other 
buildings  are  projected. 

The  Nouth  Range  Mines 

On  the  north  range,  the 
Meacham,  Thompson,  Ar¬ 
mour,  Ironton,  Pennington 
and  Cuyuna-Mille  Lacs 
mines  form  a  group  a  mile 
or  two  west  of  Crosby,  cen¬ 
tering  about  the  town  of 


ISLAND  L^i 


Mining  Properties 

1-  Iron  Mt. 

2-  Kennedy 

3-  Cuyuna-Mille  Lacs 

4-  Penning+on 

5-  Armour 

6-  Ironton 

7-  Thompson  V 

8“  Meacham 

9-  Rowe  1 • 

10-  Adams  1 

11  -  Barrows  1 
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The  Armour  property 
of  the  Rogers-Brown  Ore 
Co.  is  commonly  spoken 
of  as  two  mines,  corres¬ 
ponding  to  the  two 
shafts.  While  the  prop¬ 
erty  is  continuous,  the 
shafts  serve  two  different  orebodies.  Armour  No.  1  is  clos¬ 
ed  down  at  present;  No.  2  is  hoisting  ore.  Both  shafts  are 
well  equipped  with  steel  headframes  and  substantial  build¬ 
ings.  It  is  planned  eventually  to  strip  the  No.  1  ore- 
body,  using  as  an  approach  the  Pennington  openpit, 
which  is  immediately  adjacent  on  the  west.  The  Pen¬ 
nington  orbody  is  the  westward  extension  of  the  x\rmour 
No.  1  and  pitches  rapidly  into  the  Armour  ground.  It 
will  be  possible  after  stripping  to  mine  a  fair  amount 
of  the  orebody  with  the  steam  shovel  and  the  deeper  por¬ 
tion  to  the  east  can  then  be  taken  out  by  continuing  an 
inclined  adit  from  the  openpit.  The  Armour  No.  1  has 
developed  the  300-ft.  level  rather  thoroughly. 

The  Pennington  Openpit 

The  Pennington  mine  is  in  many  ways  the  most  in¬ 
teresting  in  the  district,  chiefly  as  being  the  first  prop¬ 
erty  to  be  stripped  and  mined  with  a  steam  shovel.  The 
Pennington  Mining  Co.  is  controlled  by  the  Tod-Stam- 
baugh  interests.  Working  under  conditions,  some  of 
which  were  favorable  and  others  unfavorable,  the  property 
was  stripped  at  a  remakably  low  cost  per  cubic  yard. 
The  figure  commonly  given  is  9c. ;  it  is  not  certain,  how¬ 
ever,  just  what  items  are  included  in  this  cost. 

The  most  favorable  condition  governing  the  work  Is 
the  character  of  the  overburden,  which  is  a  glacial  drift. 


( stippled  areas 
indicate  ore  bo 


Map  of  the  Cuyuna  Iron  Range 


Ironton.  To  the  northeast  is  the  Kennedy,  to  the  north¬ 
west  the  Iron  Mountain  and  to  the  west,  the  Rowe,  the 
Kennedy,  Armour,  Pennington,  Ironton  and  Cuyuna- 
Mille  Lacs  are  producing;  the  Meacham  is  closed  down; 
the  Thompson  and  Rowe  are  stripping  and  the  Iron 
Mountain  is  developing. 

The  Thompson  Mine 

The  Thompson,  of  the  Inland  Steel  Co.,  was  first 
opened  up  as  an  underground  mine  in  the  face  of  a  heavy 
flow  of  water.  The  flow  at  one  time  was  3500  gal.  per 
min.  and  the  country  was  drained  for  a  long  area  around. 
The  water  is  now  choked  back  with  dams  and  bulkheads 
and  some  of  the  neighboring  properties  allowed  to  fill 
again.  Underground  development  comprises  about  a  mile 
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chiefly  sand,  uncompacted,  dry  and  free  of  large  bould¬ 
ers.  It  is  almost  ideal  material  for  a  shovel  to  handle; 
no  blasting  is  required.  Unfavorable  conditions  are  the 
facts  that  the  deposit  is  long  and  narrow,  that  the  grades 
both  for  stripping  and  for  mining  are  extremely  steep  and 
that  the  curves  are  sharp.  Furthermore,  it  was  necessary 
to  make  a  supplementary  cut  at  right  angles  to  the  pit 
in  order  to  get  a  grade  that  was  at  all  feasible.  This, 
of  course,  added  to  the  quantity  of  overburden  removed. 
The  distance  from  the  pit  to  the  end  of  the  dump  is  400(7 
ft.,  of  which  1000  ft.  is  on  a  6%  grade  and  3000  ft.  on 
a  3%,  giving  a  total  difference  in  elevation  to  be  over¬ 
come  of  150  ft.  The  maximum  grade  is  7%  and  this, 
furthermore,  occurs  on  a  33°  curve.  The  overburden  re¬ 
moved  amounted  to  1,250,000  cu.yd.,  the  average  depth 
being  70  ft.  It  is  expected  to  mine  60  ft.  of  the  ore  with 


.  The  Cuyuna-Mille  Lacs  mine,  to  the  northwest  about 
a  mile,  is  controlled  by  the  same  interests  as  the  Cuyuna- 
Duluth,  the  Locker-1  lonahue.  It  is  chiefly  noteworthy 
for  the  high  manganese  content  of  its  ore.  About  30,00o 
tons  have  been  shipped  this  year  to  various  concerns,  in¬ 
cluding  the  Bethlehem  Steel  Co.,  the  Pittsburgh  Steer 
Co.,  the  Standard  Iron  Co.,  the  Lake  Superior  Iron  & 
Chemical  Co.,  etc.  This  has  been  largely  low-manganese 
material.  Ore  running  8  to  15%  in  manganese  is  used 
for  making  a  basic  pig,  that  running  from  15%  to  30% 
is  suitable  for  spiegel  and  that  above  30%  for  ferro¬ 
manganese.  The  analyses  of  a  recent  shipment  of  ten 
cars  ran  from  41%  to  50%  in  iron,  from  0.025%  to 
0.033%  in  phos])horus  and  from  11.15%  to  17.21%  in 
manganese.  Underground  work  is  now  being  carried  on, 
the  200-ft.  being  the  working  level,  but  it  is  intended 
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Looking  East  in  Partly  Stripped 
Thompson  Pit 


Headframe  and  Shaft  House  of  the  Kennedy 
Mine 


Adams  Power  House,  Concrete  Stack, 
Steam  and  Air  Lines  to  Shaft 


Barrows  Headframe  with  Stock  Pile  on  Left  and 
Trestle  and  Launders  on  Right 


the  steam  shovel  and  to  mill  50  ft.  Milling  and  the 
final  underground  work  will,  of  course,  necessitate  a  shaft, 
which  the  company  does  not  possess  at  present.  The  ore 
is  in  a  series  of  parallel  lenses  so  close  together  that  the 
poor  material  separating  them  is  not  in  sufficient  quan¬ 
tity  to  lower  the  grade  of  the  ore  below  merchantable 
limits. 

The  Locker-Donahue  Properties 

The  Ironton  mine  of  the  Cuyuna-Duluth  has  been 
opened  to  get  out  a  small  portion  of  the  Armour  No.  2 
orebody,  which  extends  through  one  corner  of  the  40 
held  by  the  company.  The  mine  is  equipped  with  a 
wooden  headframe  and  hoists  with  one  skip.  About  5000 
tons  has  been  mined  this  year,  but  the  property  must 
necessarily  be  a  small  one.  The  working  level  is  the 
200-ft. 


eventually  to  strip  the  orebody.  The  company  claims  re¬ 
serves  of  10,000,000  tons  and  of  this  1,500,000  is  said 
to  be  well  blocked  out.  One  440-ft.  and  several  350-ft. 
holes  were  stopped  in  ore.  Ore  has  been  found  by  drill¬ 
ing  over  a  width  of  600  ft.  The  overburden  is  from  50 
to  70  ft.  deep. 

The  Rowe  Mine 

The  Rowe  mine  of  the  Pittsburgh  Steel  Ore  Co.  lies 
about  six  miles  from  Crosby  to  the  west,  adjoining  the 
town  of  Riverton.  It  is  particularly  interesting  for  the 
hydraulic  stripping  which  is  being  done.  The  overburden 
has  been  partly  sluiced  off  and  partly  broken  down  with 
a  hydraulic  giant  and  pumped  off.  A  steam  shovel  has 
also  recently  been  added,  to  expedite  matters.  The  ore 
which  is  being  stripped  is  said  to  lie  in  two  bodies,  that 
to  the  north  of  higher  grade  than  the  other.  A  consider- 
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able  tonnage  is  known  to  exist,  but  the  grade  is  variable 
and  it  is  commonly  believed  that  most  or  all  of  it  will 
have  to  be  concentrated.  The  results  of  experiments  along 
this  line  are  said  to  have  been  favorable. 

The  Iron  Mountain  is  a  small  outlying  property  that 
has  just  got  a  shaft  into  the  ledge  after  having  had  con¬ 
siderable  difficulty  in  sinking  attempts. 

Tiik  Kknnedy 

The  best  mine  of  the  district  at  present  is  the  Kennedy, 
of  the  Rogers-Brown  company.  It  will  probably  produce 
about  a  quarter  of  a  million  tons  this  year.  Underground 
mining  only  is  practiced  and  operations  have  had  time  to 
become  somewhat  systematized.  The  mine  has  the  dis¬ 
tinction  of  having  been  emphatically  turned  down  by  one 
large  company  after  a  thorough  drilling.  It  happened 
that  the  holes  were  all  put  down  at  an  inclination  parallel 
to  the  orebodies  and  never  got  out  of  the  foot  wall. 

Great  difficulty  was  had  in  getting  a  .xhaft  down  to  the 
rock  when  the  Rogers-Brown  com})any  took  hold  and  at¬ 
tempted  to  sink.  Several  shafts  have  been  sunk,  only  the 
last  one  being  used  for  hoisting  and  jmmping.  The 
mine  is  opened  up  on  two  levels,  but  the  upper  of  these 
is  called  a  sublevel  and  no  ore  is  hoisted  from  it.  The  ore 
is  mined  by  a  top-slice  method;  rooms  about  30x40  ft. 
are  cut  out  and  timbered  temporarily;  then  the  timbers 
are  blasted  out  to  permit  the  overburden  to  cave  down.  A 
mat  of  timbers  is  formed  to  keep  the  overburden  from 
the  ore.  In  some  cases  a  slice  is  taken  ont  so  as  to  leave 
10  ft.  of  ore  between  the  top  of  the  room  and  the  over¬ 
burden  and  then  this  is  caved. 

The  general  method  is  similar  to  that  followed  on  the 
Mesabi,  but  the  timbering  is  somewhat  different,  the 
posts  of  the  sets  being  battered  and  the  sets  themselves 
placed  somewhat  irregularly.  The  mine  is  opened  up  on 
four  ore  lenses,  the  South,  the  Intermediate,  the  Midway 
and  the  North,  which  converge  toward  the  northeast  and 
are  thought  to  come  together  under  Rabbit  Lake.  Of 
these  the  Intermediate  is  the  richest  and  the  most  pro¬ 
ductive.  The  Midway  has  been  little  developed.  The 
North  and  South  have  been  opened  up  to  a  considerable 
extent  but  are  of  lower  grade  than  the  Intermediate. 
Some  apprehension  is  felt  as  to  the  possibility  of  Rabbit 
Lake’s  coming  in  on  the  mine.  An  impervious  band  of 
clay  protects  the  mine  from  seepage,  but  lines  have  been 
established  parallel  to  the  lake  shore  beyond  which  min¬ 
ing  is  not  permitted.  The  mine  is  262  ft,  deep,  this  be¬ 
ing  the  lowest  level,  but  has  not  been  bottomed  as  all 
the  drill  holes  were  sliallow. 

Opekations  and  Equipment 

The  ore  is  shot  down  crib  chutes  to  the  bottom  level, 
trammed  to  the  shaft  and  hoisted.  An  electric  tramming 
system  is  being  installed.  A  new  stock -pile  trestle,  1100 
ft.  long,  is  under  construction  on  the  surface  to  take 
care  of  the  winter’s  production.  This  is  of  unusual 
length  but  only  the  outer  half  can  he  used,  as  it  is  not 
considered  wise  to  stock  the  ore  over  the  underground 
workings.  The  mine  makes  a  large  quantity  of  water 
which  is  handled  with  a  cross-compound,  condensing 
Prescott,  corliss  steam  pump,  Mesabi  pattern.  As  a 
standby  there  is  a  centrifugal  pump  direct  connected  to 
a  condensing  steam  turbine.  The  headframe  is  of  steel 
and  the  numerous  other  buildings  are  substantially  con¬ 
structed. 


Wallaroo  &  Moonta 

The  Wallaroo  &  Moonta  Mining  &  Smelting  Co.,  South 
Australia,  for  half-year  ended  June  30,  1913,  shows  a  pro¬ 
duction  of  3610  tons  of  refined  copper  from  35,456  tons 
of  ore,  matte  and  precipitates  smelted.  The  following 
table  shows  the  tonnage  of  ore  produced  and  men  em¬ 
ployed  : 

Xlen  Tons  per  Man 


Tons  Employed  (6  Mo.) 

Wallaroo  mines .  29,324  1071  27.40 

Moonta  mines .  3,080  278  11.1 

Smelting  works .  35,456  307  114 


The  ore  from  the  Wallaroo  mines  averaged  8.24%  cop¬ 
per  and  in  addition  to  the  ore  9  tons  of  precipitate  were 
produced  averaging  72.22%  copper.  The  ore  from  the 
Moonta  mines  averaged  10.94%  of  copper  and  in  addi¬ 
tion  to  the  ore  507  tons  of  precipitates  were  produced 
which  averaged  74.29%  copper.  The  production  from 
jnirchased  ores  amounted  to  291  tons  of  fine  copper.  The 
balance  of  liquid  assets  was  $724,723  over  current  lia¬ 
bilities. 

It  is  stated  that  the  great  success  of  ore-dressing 
through  the  u.^e  of  the  flotation  proc-ess  at  the  Wallaroo 
mines  has  led  to  the  adoption  of  the  process  at  the 
Moonta  property.  So  far  as  this  treatment  has  progressed 
there  is  every  evidence  that  it  will  materially  assist  in 
working  low-grade  ores  at  a  profit  that  otherwise  would 
be  rejected.  The  installation  of  the  flotation  plant  at 
the  Wallaroo  mines  has  called  for  the  exercise  of  con¬ 
siderable  care  and  skill  and  has  also  involved  a  good 
deal  of  expenditure.  The  plant  consists  of  tube  mills  and 
other  recrushing  machinery,  elevating  and  settling  ap¬ 
pliances  and  the  flotation  machinery. 

The  Government’s  Attitude  Toward 
the  American  Smelting  &  Re¬ 
fining  Co. 

Washington  Correspondence 

Attorney-General  McReynolds  is  still  carrying  on  in¬ 
vestigations  into  the  organization  of  the  American  Smelt¬ 
ing  &  Refining  Co.,  with  a  view  to  making  a  definite  re¬ 
port  as  to  whether  the  concern  is  or  is  not  a  ‘Trust,”  and 
as  such  needs  to  be  prosecuted  under  the  law  as  now 
framed.  By  inquirx'  at  the  Department,  it  is  learned  that 
the  Attorney-General  will  not  make  any  definite  report 
either  to  Congress  or  to  the  President  for  some  little  time 
to  come  with  reference  to  this  subject.  He  has,  how¬ 
ever,  completed  the  so  called  “field  work,”  and  whatever 
remains  to  be  done  is  in  the  nature  of  office  investigation, 
consultation  with  the  company  and  decision  on  the  line 
of  policy  to  be  followed.  It  is  intimated  at  the  depart¬ 
ment  that  the  ultimate  outcome  will  depend  a  good  deal 
upon  the  attitude  taken  by  the  company  itself  in  confer¬ 
ences  which  are  now  understood  to  be  in  progress  be¬ 
tween  representatives  of  the  department  and  of  the  con¬ 
cern  itself.  Included  in  the  subject  matter  of  the  discus¬ 
sion,  it  is  understood,  is  some  consideration  of  the  labor 
situation  in  the  plants  of  the  corporation,  a  phase  of  the 
concern’s  work  which  has  recently  been  brought  under 
the  general  consideration  of  former  Commissioner  of 
Labor  Charles  P.  Neill,  who  has  been  transferred  to  the 
New  York  office  of  the  company.  If  the  corporation 
should  be  inclined  to  follow  the  suggestions  of  the  Gov- 
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eniment,  it  is  believed  that  it  will  be  treated  as  was  the 
New  Haven,  that  is  to  say,  nothing  will  be  done  to  in¬ 
terfere  with  it  through  court  proceedings.  Government 
officials  refuse  to  go  into  detail  as  to  the  points  that  are 
now  at  issue,  but  it  is  understood  that  they  have  been  in¬ 
formed  that  any  change  in  the  form  of  organization  of 
the  company  would  be  exceedingly  difficult,  inasmuch  as 
the  separation  of  the  ownership  of  the  various  plants 
would  hardly  be  feasible.  The  process  of  smelting  is  car¬ 
ried  on  successfully  and  profitably  because  of  the  co¬ 
operation  of  the  different  plants  in  dealing  with  the  dif¬ 
ferent  grades  of  ore  and  in  adjusting  their  production 
to  the  requirements  of  the  different  qualities  of  ore  piir- 
chased  in  the  various  ])arts  of  the  country.  It  is  claimed 
that  there  is  no  “trust”  in  the  ordinary  sense  of  the 
word,  inasmuch  as  the  concern  is  subject  to  competition 
of  a  sharp  kind  from  many  sources. 

Apparently  the  hostility  to  the  Smelting  &  Refining 
Co.  in  Congress  which  was  very  acute  about  a  year  and  a 
half  ago,  at  the  time  when  Attorney-General  Wickersham 
announced  that  there  was  no  trust  in  the  business,  has 
fallen  off  somewhat,  partly  on  account  of  the  fact  that 
ihe  Department  of  Justice  is  continuing  its  inquiries^  un¬ 
der  the  new  management  of  Mr.  McReynolds,  partly 
because  some  of  the  foremost  opponents  of  the  concern 
have  left  Congress. 

The  Department  is  working  on  the  affairs  of  the  so 
called  quicksilver  pool  and  authorized  representatives  state 
that  as  in  the  case  of  the  smelting  question,  the  field  work 
has  been  done,  but  that  no  report  in  this  matter  will 
be  formally  made  for  some  time  to  come.  Quiet  investiga¬ 
tions  are  being  made  into  the  copper  situation  aid  par¬ 
ticularly  in  the  labor  conditions  in  the  copper  industry, 
but  no  action  as  to  these  is  in  prospect  for  the  immediate 
future. 

Well  informed  persons  assert  that  the  administration 
has  no  wish  in  the  present  condition  of  the  markets  to  in¬ 
troduce  additional  difficulties  or  to  attempt  proceedings 
that  would  unnecessarily  harass  any  concern.  In  fact, 
such  statements  have  been  made  of  late  in  a  semi-official 
way.  The  opinion  is  further  expressed  that  nothing  defi¬ 
nite  is  likely  to  be  done  until  the  administration’s  anti¬ 
trust  program  has  taken  form  and  that  when  it  has  thus 
taken  shape,  the  existing  concerns  wdll  be  asked  to  con¬ 
form  to  it  as  nearly  as  they  reasonably  can.  This  plan, 
if  followed,  will  defer  matters  for  some  time. 


Bureau  of  Mines  Appropriations 

'File  estimates  of  ai)pro])riations  for  the  United  States 
Bureau  of  Mines,  for  the  fiscal  year  ended  June  30,  1915, 
as  approved  by  the  Secretary  of  the  Interior,  have  just 
been  forwarded  to  Congress.  The  estimates  are  as  fol¬ 
lows  : 

For  general  expenses  of  the  Bureau  of  Mines,  $T(),000; 
investigating  mine  accidents,  $347,000 ;  equipment  of 
mine  rescue  cars  and  stations,  $30,000;  e(|uipment  of 
testing  plant  at  Pittsburgh,  Penn.,  $10,000;  testing  fuels, 
$135,000;  mineral-mining  investigations,  $120,000. 

For  inquiries  and  investigations  of  petroleum  and 
natural  gas,  $30,000;  inspection  of  mines  in  Alaska, 
$7000;  books  and  publications,  $2000;  lands,  leases,  etc., 
for  mine  rescue  cars,  $1000.  The  total  for  the  Bureau  of 


Mines  is  $752,000.  The  item  of  $30,000  for  the  equip¬ 
ment  of  rescue  cars  and  stations  is  for  the  first  time 
placed  separately  in  the  estimates  and  represents  an  in¬ 
crease. 

The  $10,000  asked  for  the  e(|uipment  of  the  testing 
plant  is  needed  for  the  purchase  of  steam  and  electric 
equipment.  The  estimates  set  forth  that  the  present 
power  and  electric  service  ])lant  at  the  experiment  station 
is  on  the  eve  of  breakdown.  For  the  mineral-mining  in¬ 
vestigations,  an  increase  of  $20,000  is  asked,  from  $10(1,- 
000  to  $120,000.  For  the  ins])ection  of  mines  in  Alaska, 
an  increase  of  $500  over  the  previous  year  is  asked.  'I'be 
same  increase  is  asked  for  books  and  ])ublications.  d'he 
item  for  lands,  leases,  etc.,  for  mine  rescue  cars  is  de- 
crea.sed  $1000. 

The  item  of  $30.000  for  iiKpiiries  and  investigations  of 
])etroleum  and  natural  gas  is-  for  the  first  time  placed 
separately  in  the  estimates  and  represents  an  increase. 

♦V 

Coal  and  Iron  in  Manchuria 

A  rejiort  from  Consul  General  F.  D.  Fisher,  at  l\Ink- 
den,  ^lanchuria,  says  that  the  ca])italization  of  the  Fen 
ITsi  Hu  Colliery  &  Mining  Co.  has  been  increased  to 
5,000,000  yen  (about  $2,500,00(» ),  of  which  2,000,0(M)  yon 
is  to  be  applied  to  the  working  of  the  colliery  and  3,000,- 
000  yen  to  the  ex])loitation  of  the  iron-ore  deposits.  Of 
the  latter  sum,  500,000  yen  is  now  being  expended  in  the 
imstallation  of  a  blast  furnace  to  have  a  capa(*ity  of  100 
tons  of  pig  iron  per  day,  which  will  be  followed  later  by 
the  construction  of  three  other  blast  furnaces  of  equal 
capacity,  together  with  a  complete  steel  ])lant. 

The  ore  beds  are  in  strata  lying  ))arallel  with  the  slope 
of  the  mountain,  and  while  development  work  has  not 
been  completed,  an  estimate  ])laces  the  amount  of  ore 
practically  in  sight  at  <SO,000,000  tons,  with  a  ])robability 
that  the  amount  is  larger.  The  ore  is  magnetite,  ])()r- 
tions  of  which  run  as  high  as  70^^  iron,  and  may  be  easily 
worked.  The  lower  grades,  however,  will  probably  re¬ 
quire  magnetic  separation. 

From  the  develoimient  work  in  only  a  portion  of  the 
coal  fields  it  is  estimated  that  12(),0(X),00()  tons  are  in 
sight.  The  coal  is  semi-anthracite,  containing  little  sul- 
])hur,  and  is  of  excellent  coking  quality.  It  is  reported 
that,  owing  to  the  favorable  position  of  the  ore  beds,  the 
ore  can  be  mined  and  brought  to  the  station  of  Nan  Fen, 
six  miles  distant,  where  the  smelters  are  to  be  located,  for 
about  $1.20  per  ton. 

While  conservative  engineers  may  consider  that  the 
superficial  develoimient  work  actually  done  does  not  fully 
warrant  the  assumption  that  the  estimated  amount  of 
ore  is  actually  there,  such  assumption  may  be  based  upon 
fair  ])robability,  and,  if  further  work  jiroves  it  to  be  cor¬ 
rect,  this  undertaking  will  no  doubt  develop  into  exten¬ 
sive  proportions.  It  is  now  looked  upon  as  solving  the 
uresent  problem  confronting  the  different  steel  works  in 
lapan,  that  of  getting  pig  iron. 

As  Okiira  &  Co.,  which  represents  the  Japane.se  interests 
in  this  concern  and  has  the  practical  management  of  it, 
repre.sents  various  German  machinery  houses,  it  is  prob¬ 
able  that  German  machinery  will  almost  wholly  be  u.sed 
in  the  works.  Two  German  boilers  of  12,000  hp.  have 
already  been  received. 
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A  Geological  Drainage  Problem 


SYNOPi^IS — It  was  long  held  impossible  to  lower  the 
water  level  in  the  Miami  district  sufficientlg  to  permit 
mining  the  lower  Boone  chert  ore-runs.  Previous  pump¬ 
ing  more  or  less  unsucce.ssful.  The  Lennan  Zinc  &  Lead 
Co.  took  advantage  of  the  impervious  Cherokee  shale 
alongside  steeply  dipping  ore  to  get  a  dry  shaft  to  consid¬ 
erable  depth.  Drill  holes  and  centrifugal  pumps  used  to 
drain  lower  ore  run.  J  slimnlns  to  mining  in  the  district. 
Cooperation  on  the  part  of  other  operators. 


a  ted  at  that  time  by  the  Standefer  brothers,  the  pioneer 
miners  of  the  district.  The  water,  which  at  that  time 
was  considered  to  be  an  artesian  flow,  stood  at  a  level 
of  34  ft.  from  the  surface  and  it  re<iuired  two  14-in. 
(oniish  pumps  running  continuously  day  and  night  for 
a  period  of  84  days  to  lower  the  water  table  to  the  102-ft. 
level,  where  mining  operations  were  commenced. 

It  was  at  this  early  stage  of  mining  that  conjectures 
were  made  regarding  the  ])umping  problem  as  shown  by 
the  following  paragraph  from  one  of  the  government 
geologists’  report : 

A  circumstance  which  has  delayed  the  development  of  the 
district  is  that  each  undertaking  requires  the  raising  of  500 
to  750  gal.  of  water  per  min.  This,  of  course,  has  been  the 
case  in  most  of  the  new  camps  in  the  Joplin  region.  With  the 
lowering  of  the  underground  water  level  to  the  level  of  min- 


Tlie  Miami  district,  as  it  is  commonly  known,  is  one 
of  the  groups  of  mines  that,  linked  together,  form  the 
Southwestern  zinc  and  lead  held.  It  is  located  in  Ottawa 
(Jounty,  Okla.,  four  miles  north  of  Miami,  the  county  seat. 
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from  which  it  derives  its  name  and  about  four  miles  south 
of  the  Kan.sas  line.  Its  ])osition  with  reference  to  the 
field  at  large,  is  on  the  extreme  southwestern  edge  (Fig. 

1.)  The  nearest  district  of  importance  is  that  of  Galena, 

Kan.,  20  miles  northeast  of  Joplin,  the  commercial  center 
of  the  district,  being  distant  eight  miles  to  the  east  of 
(laleiia. 

History  op  Early  Pumping  and  Ore  Development 

The  initial  development  work  in  this  district  was  car¬ 
ried  on  during  the  fall  of  1907  in  the  southern  part,  on  Later,  in  1908,  C.  W.  Reed,  of  the  Queen  City-Joplin, 

the  shallower  upper  levels  of  the  New  State  mine,  oper-  lowered  the  underground  water  level  to  126  ft.,  and  with 

no  financial  assistance  from  the  other  operators,  assumed 
the  entire  burden  of  pumping  for  about  a  year;  this  per- 


ing,  the  amount  of  pumping  ordinarly  becomes  inconsiderable. 
In  the  Miami  district,  however,  the  situation  is  somewhat  ex¬ 
ceptional.  The  surface  of  the  ground  is  low,  not  more  than 
25  ft.  above  Tar  Creek,  the  drainage  level  for  the  region,  and 
the  water-bearing  ore  stratum  is  capped  by  the  unbroken 
Cherokee  shale.  The  mine  water  is  different  from  the  sur¬ 
face  water  in  other  camps,  being  highly  charged  with  H^S. 
like  the  deeper  artesian  waters,  and  the  height  to  which  it 
rises  may  represent  artesian  head  rather  than  the  under¬ 
ground  water  table.  If  this  be  so,  there  may  be  no  great 
diminution  of  the  amount  of  water  with  time,  but  on  the  con¬ 
trary  a  possible  Increase  with  the  development  of  the  under¬ 
ground  workings. 


*SuDerlntendent,  Lennan  Zinc  &  Lead  Co.  and  Miami  Zinc 
Lead  Co.,  Miami,  Okla. 
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mitted  of  dry  mining  to  approximately  that  level  in  all 
of  the  area  developed  at  the  time,  the  flow  of  water  at  the 
new  level  approximating  500  gal.  per  minute. 

Development  work  was  gradually  being  carried  on  to 
the  north,  and  when  C.  W.  Reed  shut  down  in  1909  the 
Standefer  brothers,  who  were  then  mining  on  the  S  E  40 
of  the  Emma  Gordon  300-acre  tract,  again  assumed  the 
greater  pumping  burden,  and  with  some  assistance  from 
the  operators  were  able  to  sink  their  north  shaft,  at  that 
time  the  most  northerly  of  any  operating  shaft,  to  the 
163-ft.  level.  It  required  a  6-in.  steam  pump  running 
at  full  capacity  to  hold  the  water  at  that  level,  which, 
with  the  small  amount  of  pumping  done  by  others,  would 
probably  have  shown  a  flow  of  about  750  gal.  per  min. 
at  that  level  of  mining. 

Geology  op  District 

Up  to  this  time  no  serious  attention  had  been  given 
by  any  of  the  operators  to  the  general  geology,  especially 
to  the  unbroken,  dry  and  impervious  Cherokee  shale, 
which  caps  the  upper  runs  in  the  Chester  sandstone.  It 
was  an  established  fact,  however,  as  shown  by  actual 
development  and  drill  exploration,  that  there  was  a 
pitch  to  the  ore  runs  in  a  general  northerly  direction, 
from  which  it  was  concluded  that  any  operations  carried 
on  north  of  the  S  E  Gordon  40  would  necessitate  deeper 
mining  and  pumping  operations  of  greater  magnitude. 
Victor  Rakowsky,  of  Duluth,  in  a  careful  and  extensive 
examination,  has  given  us  a  more  comprehensive  insight 
into  the  general  geology  as  applied  to  mining  than  any 
engineer  of  note  who  has  yet  visited  the  district  and  to 
him  I  am  indel)ted  for  most  of  the  following  geological 
data. 

The  orebodies  occur  in  regular  and  well  defined  de¬ 
posits  of  brecciated  sandstone  and  flint,  cemented  usually 
with  jasperoid,  sphalerite  and  galena,  and  carrying  sphal¬ 
erite,  galena  and  iron  sulphide.  The  Chester  sandstone 
contains  the  upper,  and  the  Boone  chert,  the  lower,  ore- 
bodies.  Referring  to  Fig.  3,  it  will  be  noted  that  there 
are  two  definite  subzones  of  mineralization  which  diverge 
at  an  angle  of  56°  striking  N  33°  W  and  N  34°  E. 
The  former  zone  is  developed  more  extensively  than  the 
latter,  and  is  made  up  of  a  system  of  parallel  runs,  while 
but  a  single  run  has  been  developed  with  the  northeast 
strike.  Outside  drilling,  however,  points  to  other  parallel 
runs  in  this  direction.  Two  layers  of  ore  are  mined  on 
each  of  the  runs  shown,  the  upper  in  the  sandstone  and 
the  lower  in  the  chert. 

As  in  the  general  Joplin  area,  the  rocks  in  the  Miami 
district  seem  to  comprise  the  Boone,  Chester  and  Cherokee 
formations  in  ascending  order,  these  formations  being 
unconformable.  There  is  apparently  a  solution  uncon¬ 
formity  existing  between  the  Boone  and  the  Chester  at 
points  where  there  is  a  steep  dip  in  the  upper  sandstone 
and  consequently  in  the  orebodies  therein,  this  steep 
portion  extending  some  distance  along  the  strike.  The 
only  point  where  these  steeply  inclined  orebodies  have 
been  developed  by  mining  operations  is  on  the  properties 
of  Lennan  &  Co.,  where  the  central  pumping  plant  is 
located.  The  Cherokee  shale  here  lying  unconformably 
on  the  sandstone  fills  the  erosion  valley  to  a  maximum 
de])th  of  310  ft.  as  proved  by  drill  holes.  The  occurrence 
of  the  shale  at  this  depth  permitted  lowering  the  water  to 
the  mining  level  by  a  single  method. 


The  Orebodies 

The  ore  occurs  in  zonal  breccias  and  takes  the  form 
of  regular,  elongated  bodies.  The  usual  dislocation,  slick- 
ensiding  and  moderate  faulting  is  apparently  due  to 
minor  displacement  and  underground  solution.  Distinct 
and  defined  runs  in  the  Joplin  district  are  rare,  on  ac¬ 
count  of  the  general  displacement  of  the  orebearing  area. 
In  the  Miami  district,  however,  the  mineralization  occurs 
along  absolutely  defined  lines  in  simple  uniform  runs,  the 


Fig.  3.  Zones  of  Mineralization,  Southwestern 
Lead-Zinc  District 


complicated  and  compound  Joplin  runs  being  entirely 
absent  or  not  yet  found.  The  linear  extent  of  the  runs  is 
great,  the  A  run.  Fig.  3,  being  developed  and  defined  for 
a  distance  of  9000  feet. 

Mineralization  occurs  in  the  zonal  breccia  contiguous 
to  the  fractures.  These  fractures,  cutting  all  the  forma¬ 
tions,  probably  occurred  at  the  time  of  mineralization 
or  prior  thereto  and  may  have  resulted  from  a  warping 
of  the  beds.  There  is  often  a  sheeted  flint  developed 
with  the  fractures  and  this  flint  usually  is  not  mineral- 
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ized.  Apparently  the  mineralization  and  the  galena  con¬ 
tent  are  greater  in  the  less  broken  ground  contiguous  to 
the  fractures. 

Referring  to  Fig.  4,  it  is  assumed  that  the  development 
of  the  erosion  valley  was  prior  to  the  mineralization,  and 
that  the  subsequent  fracturing  and  mineralization  oc¬ 
curred  at  the  edge  of  the  erosion  valley  at  this  point.  On 
all  of  the  runs  below  the  point  of  intersection  of  the  X 
run  and  the  A  run,  Fig.  2,  the  formations  are  approxi¬ 
mately  flat  lying.  Along  the  A  run  northwest  of  the  point 
of  intersection  with  the  X  run,  the  dip  of  the  ore  is  in  a 
northeasterly  direction.  These  orebodies  would  then  lie 
on  the  westerly  limb  of  the  syncline.  Fig.  4  shows  the 
ore  in  the  sandstone  with  a  steep  dip  to  the  northwest, 
the  relation  existing  between  this  upper  ore  and  the  lower 
ore  in  the  flint  and  the  position  of  the  Cherokee  shale.  It 


is  believed  that  the  lower  flint  orebody  will  be  found  to 
lie  approximately  flat,  the  mineralization  extending,  of 
course,  only  as  far  as  the  brecciation. 

First  Heavy  Pumping  Operations 

Knowing  that  a  heavier  flow  of  water  would  be  en¬ 
countered  at  a  deeper  level  of  mining,  L.  C.  Church,  of 
the  Church-Mabon  properties,  which  are  situated  on  an 
adjoining  40  northwest  of  the  SE  Gordon  40,  Fig.  2, 
after  a  considerable  amount  of  drilling,  commenced  early 
in  1910  the  sinking  of  two  shafts  with  the  view  of  lower¬ 
ing  the  water  table  to  at  least  the  220-ft.  level ;  this  would 
permit  extensive  mining  of  his  properties  on  the  A  run 
in  the  Chester  sandstone  formation.  He  was  the  flrst 
operator  to  give  any  serious  consideration  to  the  Cherokee 
shale  as  an  important  factor  in  the  pumping  problem, 
and  he  sank  his  north  shaft  through  this  dry  and  imper¬ 
vious  shale  to  what  at  that  time  he  considered  its  greatest 


depth,  240  ft.  A  pump  compartment  was  cut  at  the 
230-ft.  point  and  a  drift  cut  through  the  shale  to  tap 
the  water  and  the  ore.  The  flrst  installation  consisted 
of  two  7-in.  compound  steam  pumps,  which,  unfortun¬ 
ately,  proved  inadequate  for  continuous  service. 

The  other  shaft  located  almost  1000  ft.  south,  encoun¬ 
tered  the  rock  and  water  at  196  ft.  In  this  shaft  was 
installed  a  double,  6-in.  discharge,  vertical-shaft  drive, 
six-stage  centrifugal  pump,  the  shafting  being  held  in 
place  between  the  two  6-in.  discharge  columns  by  ad¬ 
justable  boxes  clamped  to  the  columns;  it  was  belt  driven 
by  a  gas  engine  on  the  surface.  This  pump  had  a  rated 
capacity  of  1250  gal.  per  min.  against  a  250-ft.  head. 
Later,  to  uncover  the  submerged  steam  pipes,  a  similar 
installation  was  made  in  the  north  shaft. 

Considerable  trouble  was  experienced  in  these  pumping 
operations,  which  did  not  permit  an  uninterrupted  lower¬ 
ing  of  the  water  level.  In  sinking  the  south  shaft,  the 


Cross  Section  Looking  N.E. 


Fig.  4.  Stratification  in  Miami  District 


blasting  necessitated  disconnecting  and  raising  the  pump, 
with  ensuing  delays.  The  long,  small-diameter,  driving 
shaft  was  also  a  source  of  trouble,  and  the  volume  pumped 
in  the  north  shaft  was  not  in  sufficient  excess  of  the  nor¬ 
mal  inflow  to  rapidly  lower  the  water  level.  Pumping 
operations  were  commenced  Nov.  4,  1910.  The  south 
shaft  was  sunk  to  a  depth  of  236  ft.,  and  the  water  was 
under  sufficient  control  to  permit  of  mining  at  the  230-ft. 
level  in  the  north  shaft  and  at  the  220-ft.  level  in  the 
south  shaft  in  September,  1911.  By  weir  measurement, 
the  flow  of  water  was  1000  gal.  per  minute. 

Pumping  Method  Based  on  Geological  Consider¬ 
ations 

Meanwhile,  much  drilling  had  been  done  farther  north 
on  the  northeast  40  of  the  Gordon  tract  and  on  the  ad¬ 
joining  north  10  acres  east,  one  mile  due  north  from 
the  New  State  mine.  It  was  on  these  properties  that  the 
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northeast  or  X  run  was  discovered,  showing  ore  at  the 
deepest  level  of  mining  contemplated  in  the  Southwestern 
Field.  The  drill  explorations,  of  interest  from  both  a 
geological  and  mining  standpoint,  showed  the  deepest 
deposition  of  shale  and  occurrence  of  ore  and  a  dissim¬ 
ilarity  between  this  northeast  run  and  the  northwest 
runs ;  of  the  latter,  the  A  run  is  the  best  defined,  showing 
a  distinctly  steeper  inclination  of  the  shale  contiguous 
to  the  ore  of  the  Chester  sandstone  and  a  decidedly 
marked  dip  of  the  run  to  the  northwest.  At  a  distance 
of  400  ft.  northwest  of  the  X  run  the  shale  was  found 
deposited  to  a  depth  of  310  ft.  Drilling  showed  the 
occurrence  of  ore  almost  without  variation  to  a  depth 
of  320  ft.,  the  thickness  being  dependent  on  the  location 
of  the  bole  with  respect  to  the  inclination  of  the  forma¬ 
tion;  the  farther  southeast,  within  the  boundaries  of  the 
run,  the  shallower  the  upper  ore  and  the  greater  the 
thickness  of  the  lower  ore,  as  can  readily  be  seen  from 
Fig.  4.  The  depth  of  the  shale  was  variable,  depending 
cn  the  distance  of  the  hole  from  the  contact. 

In  planning  the  operations,  a  prime  consideration  was 
the  situation  of  the  pump  shaft,  to  determine  which  the 
following  factors  were  considered ;  The  depth  of  the  shale, 
its  depth  as  related  to  ore  levels,  its  inclination,  the  prox¬ 
imity  of  the  ore  run,  the  tramming  distance,  the  necessity 
of  both  a  pumping  and  a  hoisting  compartment  and  the 
method  of  timbering.  The  greatest  depth  to  which  the 
shale  reached,  310  ft.,  was  at  a  point  some  distance  from 
the  ore,  and  it  also  would  not  admit  of  sinking  a  dry  shaft 
to  the  bottom  of  the  ore;  hence  it  was  evident  that  to 
reach  this  bottom,  two  stages  of  pumping  operations 
would  be  necessary.  The  first  stage  could  be  accom¬ 
plished  by  sinking  a  dry  shaft  in  the  shale  at  the  point 
which  would  give  the  greatest  gain  in  depth  and  the  least 
loss  in  its  distance  from  the  ore.  The  steep  inclination 
of  the  contact  continued  to  a  depth  of  270  ft.,  and  below 
that  depth  showed  a  decided  flattening,  so  that  any  fur¬ 
ther  gain  in  shaft  depth  would  be  at  a  decided  sacrifice 
in  distance  from  the  ore,  in  the  ratio  of  15:100.  It  was, 
therefore,  decided  to  sink  the  shaft  at  a  point  60  ft.  from 
the  ore. 

The  Shaft  axd  Pump  Station 

Experience  in  this  district  has  shown  that  for  hoisting 
with  cans,  from  28  in.  to  30  in.  in  diameter,  a  shaft  5  ft. 
or  5^  ft.  square  is  large  enough,  and  it  was,  therefore, 
decided  to  make  the  size  of  the  shaft  5^x1 1^^  ft.  in  the 
clear,  allowing  6  in.  for  a  solid  center  brace  of  4x6-in. 
pine.  The  common  district  method  of  shaft  cribbing  with 
2x6-in.  lumber  was  used;  this  will  stand  without  distor¬ 
tion  for  a  number  of  years.  The  shaft  encountered  the 
rock  and  water  at  273  ft.  Two  feet  below  the  bottom  of 
the  sump  the  holes  which  tapped  the  water  were  carefully 
plugged  and  the  cutting  of  the  pump  compartment  was 
started  at  the  263-ft.  level.  It  was  known  that  the  flow 
of  water  at  the  220-ft.  level  was  1000  gal.  per  min.,  and 
that  the  water  in  the  tram  shaft  250  ft.  northeast  of  the 
pump  shaft  was  standing  at  the  210-ft.  level,  showing  a 
drainage  head  of  over  50  ft.  It  was  reasonable  to 
expect  an  increase  in  the  inflow  with  an  increase  in  depth ; 
this  led  to  an  estimate  of  a  normal  inflow  of  1500  gal. 
per  min.  at  263  ft.  Any  rapid  lowering  of  the  water 
level  would  require  the  raising  of  a  considerable  amount 
in  excess  of  this  estimated  inflow,  taking  into  consider¬ 


ation  the  drainage  head  and  the  extent  of  the  drainage 
area.  It  was,  therefore,  decided  to  install  a  pump  rated 
at  3000  gal.  per  min.  against  a  head  of  at  least  300  ft., 
and  the  pump  chosen  was  a  duplex,  triple-expansion,  16x 
24-in.  corliss  type,  condensing  Prescott,  with  a  16-in. 
suction  and  14-in.  discharge,  rated  to  deliver  3000  gal. 
per  min.  to  a  height  of  350  feet.- 

The  pump  compartment  was  cut  on  the  west  side  of  the 
shaft,  of  a  size  to  give  ample  room,  being  50  ft.  in  length 
by  16  ft.  in  width  and  14  ft.  in  height.  Steel  sets  were 
used,  placed  6  ft.  apart,  the  sides  tightly  lagged  with  2-in. 
planks,  well  filled  in  behind,  and  the  caps  with  6x6-in. 
caps  tightly  floored  with  2-in.  planks.  The  water  drift, 
which  was  subsequently  to  be  the  tram  drift,  was  cut  from 
the  east  side  of  the  shaft,  being  made  10  ft.  high  at  the 
shaft  and  lowered  to  7  ft.  two  sets  back ;  it  was  7  ft.  wide, 
the  sets  of  square  8x8-in.  posts  and  caps  being  placed  4 
ft.  apart  and  tightly  lagged  side  and  top  with  2xl2-in. 
planks. 

Methods  of  Water-Flow  Control 

At  a  distance  of  22  ft.  from  the  shaft,  a  heavy  steel 
hinged  door  and  frame  were  installed,  and  a  tight  con¬ 
crete  joint  to  the  timber  was  made.  The  door  was  held 
tightly  closed  against  the  frame  with  a  li/^-in.  turn- 
buckle  rod.  In  the  door  were  three  valves,  and  at  the 
bottom,  a  slide  gate.  By  means  of  these  valves  and  the 
gate,  the  volume  of  water  flowing  to  the  pump  could  be 
accurately  regulated  during  the  preliminary  drainage 
period.  Beyond  the  door,  a  small  sump  was  cut  in  the 
shale  to  settle  as  much  sand  as  possible  before  reaching 
the  shaft  sump. 

As  soon  as  the  pump  installation  was  completed  the 
drift  was  cut  to  the  rock  and  the  water  tapped  with  a 
roof  hole  of  the  first  round  in  the  rock.  Due  to  the  50 
ft.  head  of  water,  only  a  few  holes  shot  in  the  face  were 
necessary  at  first  to  give  the  pump  2000  gal.  of  water  per 
min.  After  shooting,  the  door  was  closed  and  a  volume 
of  2000  gal.  per  min.  allowed  to  flow  the  pump.  A  few 
M'eeks  of  pumping  showed  a  rapid  lowering  of  the  water 
table  and  demonstrated  the  success  of  the  method.  The 
valves  were  then  closed  and  the  pump  shut  down,  the 
small  leakage  around  the  door  being  easily  handled  with 
a  3-in.  pump.  The  entire  cooperation  of  the  operators 
in  the  district  was  secured  and  the  pumping  contracts 
signed,  after  which  the  valves  were  opened  and  pumping 
commenced  in  earnest  in  September,  1912. 

Drifting  and  Mining 

With  any  diminution  in  the  flow  of  water,  more  holes 
were  drilled  in  the  face,  and  a  hole  at  a  time  was  shot. 
The  pump  worked  almost  steadily  on  a  volume  of  2000 
gal.  per  min.  for  a  period  of  50  days,  when  the  water 
level  had  been  lowered  sufficiently  to  permit  of  crosscut¬ 
ting  the  run.  This  progressed  slowly  because  of  the 
necessity  of  closing  the  door  after  each  round  of  shots 
and  then  waiting  for  the  water  to  drain  below  the  top 
valve  before  opening  the  lower  slide  gate  which  would 
let  the  water  drain  down  sufficiently  to  swing  the  door 
back  into  the  drift  safely.  The  water  pouring  in  from 
all  sides  let  the  HgS  escape,  which  made  it  necessary  at 
first  to  work  a  double  crew  half  an  hour  on  and  off,  with¬ 
out  even  then  obtaining  good  results.  These  difficulties 
made  the  development  work  progress  slowly,  and  almost 
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two  months  were  required  for  drifting  sufficiently  to 
permit  mining  a  reasonable  tonnage. 

The  first  diminution  in  the  inflow  was  noticeable  when 
the  water  table  receded  below  the  top  of  the  drift  door, 
from  which  the  time  the  decrease  continued  at  the  rate  of 
about  100  gal.  per  week  until  no  seepage  through  the 
breccia  cementations  in  the  face  was  noticeable.  Since 
this  time,  with  the  face  of  the  drift  down  dry  to  the  floor, 
the  inflow  has  remained  seemingly  constant,  being  be¬ 
tween  1200  and  1250  gal.  per  min.  The  total  amount  of 
time  consumed  in  the  lowering  of  the  water  table  from  the 
210-ft.  level  to  the  263-ft.,  was  five  months. 

Mining  operations  in  the  drift  were  commenced  in 
February,  1913,  the  heading-and-stope  method  so  common 
in  this  clistrict  being  used.  The  best  results  in  the  head¬ 
ing  were  obtained  with  a  five-hole  round  composed  of 
one  lead-breast,  one  front  cut,  one  roof,  one  back  cut  and 
one  lifter,  the  lifter  being  drilled  directly  below  the  roof 
between  the  two  cuts;  the  holes  were  shot  in  the  order 
named.  Because  of  the  proximity  of  the  confining  wall 
of  shale  and  the  formation  of  the  roof,  12-ft.  holes  in 
the  stope  were  the  longest  it  was  safe  to  drill  and  shoot. 

Second  Stage  in  -Draining 

Knowing  that  most  of  the  ore  lay  below  the  163-ft. 
level  on  all  of  these  properties,  steps  were  at  once  taken 
to  formulate  the  best  method  for  lowering  the  water 
dowm  to  320  ft.  The  porosity  of  the  formation  and  the 
drainage  connection  of  the  system  of  runs  was  well 
established  by  evident  facts.  At  a  distance  of  31/^  miles 
northeast  along  the  strike  line  of  the  X  run,  a  3-in.  pump 
handled  the  water  at  the  200-ft.  level.  One  mile  south 
on  the  A  run  at  a  point  20  ft.  lower,  the  water  level  was 
at  212  ft.,  at  which  level  the  lower  run  in  the  Boone 
chert  formation  was  being  worked.  The  brecciation  of 
the  flint  was  strongly  marked  within  the  limits  of  this 
ore  run. 

To  attempt  to  sink  the  pump  shaft  itself  was  inadvis¬ 
able,  since  by  tapping  the  water  in  the  shaft,  the  door 
protection  in  the  drift  would  be  destroyed  and  the  north¬ 
east  tram  shaft,  which  was  connected  to  the  pump  shaft 
by  a  drift  the  full  width  of  the  upper  run,  was  neces¬ 
sary  for  the  current  mining  operations.  To  sink  in  either 
of  the  two  unconnected  shafts  meant  raising  the  water 
to  the  surface,  which  eliminated  their  use.  These  facts 
showed  that  any  sinking  must  be  done  at  some  point  or 
points  in  the  drift  in  the  ore  run  behind  the  door. 

Drill-Hole  Pumping 

The  drainage  of  a  shaft  by  means  of  a  drill  hole  was 
known  to  be  possible  where  the  volume  of  water  to  be 
raised  was  not  considerable.  The  question  was  whether 
this  method  of  drainage  could  be  put  into  successful  ap¬ 
plication  where  the  amount  of  water  was  large.  If  so, 
a  drill  hole  of  sufficiently  large  diameter  for  a  9-in.  or 
10-in.  suction  pipe  could  be  put  down  below  the  263-ft. 
level  and  by  the  installation  of  a  centrifugal  pump  the 
water  level  lowered  an  amount  equal  to  the  maximum 
suction  lift  of  the  pump.  The  only  objection  to  this 
method  was  the  question  whether  the  size  of  the  hole 
would  permit  an  overflow  of  water  sufficiently  in  excess 
of  the  normal  inflow  to  afford  rapid  drainage. 

The  formation,  due  to  the  sandstone  and  flint  breccia, 
was  such  that  by  a  sufficient  amount  of  shooting  a  cham¬ 
ber  of  considerable  size  could  be  made  at  any  desired 


depth  in  the  hole,  large  enough,  we  believe,  to  furnish 
a  volume  of  2000  gal.  per  min.  to  the  pump  suction.  In 
this  event,  the  porosity  of  the  formation  would  allow  the 
water  table  to  be  easily  lowered.  A  place  in  the  drift 
was,  therefore,  selected  as  most  suitable  for  the  hole  from 
all  points  of  view,  and  the  point  was  also  located  on  tlie 
surface  with  a  transit.  A  6V4-in.  hole  was  put  down  from 
the  surface,  passing  through  the  drift  at  239  ft.  Below 
the  drift  it  was  in  rich  ore  from  the  262-ft.  point  to  the 
320-ft.,  the  bottom  of  the  run.  The  drilling  below  the 
drift  was  watched  carefully;  between  20  ft.  and  25  ft. 
the  hole  was  in  decidedly  open  ground  from  which  no 
cuttings  were  raised;  at  33  ft.  it  passed  through  the 
sandstone  into  the  chert  in  which  it  continued  in  good  ore 
for  26  ft.  The  sand  pump  seldom  raised  the  full  amount 
of  cuttings  to  be  properly  expected,  which  further  estab¬ 
lished  the  porosity  of  the  formation. 

The  hole  was  then  reamed  out  for  the  entire  distance 
below  the  floor  of  the  drift  with  a  15-in.  bit,  which, 
due  to  its  weight  of  1400  lb.,  must  have  made  a  16-in. 
to  18-in.  hole.  At  the  bottom  of  the  hole,  60  ft.  below  the 
floor  of  the  drift,  two  charges  of  40%  dynamite  were 
shot,  using  35  and  57  sticks,  respectively,  for  the  first 
and  second  shooting.  The  big  bit  was  then  lowered  into 
the  hole,  which  had  been  thoroughly  cleaned  out  before 
the  shooting,  and  the  rock  chopped  up,  after  which  the 
hole  was  again  cleaned  out,  the  amount  of  cuttings  raised 
showing  that  a  chamber  of  considerable  size  had  been 
made.  Two  similar  chambers  were  made  at  points  be¬ 
tween  40  and  45  ft.,  and  between  20  and  25  ft.  below  the 
drift.  It  took  six  days  to  mash  up  and  pump  out  the 
rock  broken  by  the  shooting  of  these  three  different  places 
in  the  hole.  Data  from  the  American  Well  Works  gave 
a  suction  lift  of  25  ft.  for  their  pumps.  Hence  we  cham¬ 
bered  the  hole  in  20-ft.  stages  in  order  that  a  25-ft.  suc¬ 
tion,  deducting  2  ft.  for  the  distance  between  the  top  of 
the  suction  and  the  floor  of  the  drift,  would  put  the 
bottom  of  the  suction  in  about  the  largest  part  of  the 
chamber  in  the  hole,  as  shown  in  Fig.  5. 

Centrifugal  Pump  Installed 

The  first  test  was  made  with  a  6-in.,  common  type, 
centrifugal  pump  with  an  8-in.  suction.  The  pump  and 
a  16-hp.  steam  engine,  we  happened  to  have  on  hand, 
were  bolted  to  a  solidly  built  frame  of  8x8-in.  timbers 
which  was  set  level  on  the  hard  rock  floor  and  filled  with 
a  1 :  3  mixture  of  cement  and  tailing  in  all  its  open  spaces. 
The  length  of  the  frame  was  20  ft.,  and  the  distance  be¬ 
tween  pump  and  engine  centers  16  ft.  As  a  precaution, 
the  top  12  ft.  of  the  hole  was  cased  with  12-in.  pipe  perfo¬ 
rated  with  1-in.  holes.  No  foot  valve  was  used,  but  an 
8-in.  check  valve  was  screwed  to  the  top  of  the  23-ft. 
length  of  suction  pipe  in  the  hole,  the  bottom  of  the 
valve  resting  on  the  12-in.  casing.  A  short  nipple  was 
screwed  into  the  valve,  then  a  T  and  into  this  a  3-ft. 
horizontal  nipple  for  connecting  the  pump  suction  to  the 
bowl.  The  T  permitted  the  use  of  a  4-ft.  standpipe  closed 
with  an  8-in.  cap.  To  eliminate  all  possible  discharge 
head,  the  bowl  was  turned  one-quarter  around  the  hori¬ 
zontal  axis,  placing  the  discharge  flange  in  a  vertical 
position.  A  launder  12  in.  wide  by  10  in.  high  was 
built  to  carry  the  water  from  the  pump  as  far  as  the 
sump  in  the  shale  behind  the  door,  whence  it  would  flow 
to  the  Prescott.  The  drill  hole  to  the  surface  was  <‘ased 
off  with  5%-in.  casing  for  the  depth  of  the  shale,  1 70  ft. 
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Suction  to 
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The  steam  was  carried  down  this  hole  with  a  3-in.  line 
reduced  to  2  in.  in  the  drift  near  the  engine,  the  3-in.  line 
being  used  in  order  to  have  ample  capacity  for  a  second 
pump  and  hoist  later  on. 

When  the  pump  started,  the  water  stood  at  the  top  of 
the  hole,  occasionally  welling  over.  The  pump  was  grad¬ 
ually  speeded  up  to  730  r.p.m.,  which  was  the  maximum 
attainable  with  the  16-hp.  engine.  At  this  speed,  it 
discharged  a  volume  of  1500  gal.  per  min.  The  water 
was  lowered  quickly  in  the  hole  to  a  depth  of  17  ft. ;  under 
this  increased  lift,  the  engine  was  capable  of  maintaining 
a  pump  speed  of  only  620  r.p.m.,  and  a  12xl4-iu.  engine 
was,  therefore,  installed.  The  pump  was  given  a  speed 
of  900  r.p.m.,  discharging  at  first  over  1600  gal.  of 
water  per  min.  The  volume  decreased  as  the  suction  lift- 
increased,  and  at  present  with 
a  lift  of  over  20  ft.,  the  pump 
is  discharging  1350  gal.  per 
minute. 

The  level  of  the  water  table 
was  quickly  lowered  in  a  small 
area  near  the  hole,  but  re¬ 
quired  four  days  of  pumping 
to  be  noticeable  at  any  appre¬ 
ciable  distance,  when  at  a  dis¬ 
tance  of  250  ft.  south  of  the 
pump  hole  the  water  was 
Wild  to  be  lowered  in  an  open 
drill  hole  to  a  point  4  ft.  be- 
Jow  the  floor  of  the  drift. 

Since  then  the  water  is  being 
lowered  in  this  hole  at  the  rate 
of  about  3  in.  in  24  hr.,  the 
level  of  the  water  after  14 
days  of  pumping  being  7  ft. 

6  in.  below  the  floor  of  the 
drift.  In  the  northwest  mill 
shaft,  700  ft.  distant  from  the 
pump  hole,  one  3-in.  pump  is 
now  easily  handling  the  water 
at  the  260-ft.  level,  which  re¬ 
quired  the  use  of  two  3-in. 
pumps  running  to  capacity  two 
weeks  ago. 

Second  Hole  under  Way 


'■Siilr 

Perforaftd 
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^■klS  Drill  Hole. 
60 'Deep 


Fig.  5.  Pump-Suction 
Setting 


A  second  pump  hole  in  a 

similar  place  in  the  drift,  but  25  ft.  north  of  the  adja¬ 
cent  northeast  tram  shaft  and  180  ft.  northeast  of  the 
first  hole  will  be  completed  in  a  short  time.  The  in¬ 
stallation  in  this  hole  will  consist  of  an  8-in.  common 
type  centrifugal  pump  rated  at  from  1800  to  2200  gal. 
per  min.,  and  instead  of  a  check  valve  a  specially  designed 
9-in.  foot  valve  will  be  used,  measuring  12  in.  in  ex¬ 
treme  diameter  with  a  9-in.  saucer  valve  working  on  a 
vertical  stem,  so  as  to  give  a  2-in.  clearance  lift  between 
the  valve  and  seat.  A  launder  will  be  run  from  this 
pump  to  discharge  into  the  launder  of  the  6-in.  pump. 

Upon  the  completion  of  the  installation  of  this  8-in. 
pump,  both  pumps  will  be  run  at  a  moderate  speed,  suffi¬ 
cient  to  discharge  a  total  volume  of  over  2000  gal.  per 
min.  to  the  Prescott.  It  may  be  deemed  advisable  to  in¬ 
stall  another  8-in.  pump  in  the  place  of  the  6-in.  to  in¬ 
sure  a  discharge  volume  of  2000  gal.,  with  only  one  pump 
in  operation. 

Continuous  pumping  of  2000  gal.  per  min.  will  soon 


lower  the  level  of  the  water  table,  at  least  locally,  to  the 
depth  of  the  suction  lift,  between  20  ft.  and  22  ft.  below 
the  present  level.  This  will  be  the  first  of  the  three  levels 
necessary  for  lowering  the  water  to  the  320-ft.  mining 
level. 


Probaulk  Future  Operations 

On  starting  the  second  pump,  a  winze  at  the  nearest 
safe  distance  from  each  hole  will  be  sunk  to  a  depth  of 
20  ft.  and  a  small  drift  cut 'to  each  pump  hole.  The 
method  of  procedure  then  is  not  definite,  but  will  be  more 
easily  worked  out  at  that  time. 

A  third  pump,  connected  by  gears  or  flexible-shaft 
drive  to  a  vertical  engine  on  the  same  stand,  may  be  in¬ 
stalled  at  the  entry  of  the  winze  with  the  suction  in  the 
winze  sump;  this  sump  could  easily  be  shot  and  cleaned 
out  to  a  depth  of  3  ft.  below  the  water  level.  The  dis¬ 
charge  could  be  run  up  the  winze  into  the  launder  above. 
By  virtue  of  the  heavy  shooting  in  chambering  the  hole 
the  ground  would  be  shattered  enough  to  be  able  to  pick 
into  the  pump  hole,  and  after  raising  the  suction  the 
drill  hole  could  be  plugged  and  the  hole  enlarged.  Then 
by  means  of  falls  above  and  clamps  below  the  suction 
could  be  low'ered  to  the  requisite  depth  below  this  280-ft. 
level,  the  pump  and  engine  lowered  and  installed  with  the 
discharge  pipe  in  the  hole  and  a  similar  procedure  worked 
out  at  the  south  hole  after  the  north  pump  in  its  new 
position  had  been  run  long  enough  to  keep  the  south  hole 
drained  below  the  280-ft.  level.  Then  with  both  pumps 
on  the  280-ft.  level,  the  water  level  could  be  soon  lowered 
to  the  300-ft.  level,  to  be  followed  by  a  repetition  of  the 
procedure  and  final  lowering  of  the  water  to  the  320-ft. 
level,  at  which  level  a  pump  will  be  installed  at  the 
northeast  tram  shaft  of  sufficient  capacity  to  raise  the 
volume  of  water  directly  to  the  surface.  It  would  not  be 
unreasonable  to  estimate  a  lowering  of  the  water  level 
at  the  rate  of  1  ft.  per  day.  The  cost  of  drilling  and 
completing  the  two  holes,  of  one  6-in.  and  two  8-in. 
pumps,  of  two  12xl4-in.  engines,  of  all  of  the  pipes  and 
fittings,  inclusive  of  those  for  the  suctions  and  of  the 
labor  of  installation  will  not  (piite  reach  $2100.  No  fair 
estimate  can  be  made  at  this  time  of  the  total  cost  of 
reaching  the  320-ft.  level,  but  it  is  safe  to  say  it  will  be 
far  below  that  entailed  by  attempting  to  sink  a  shaft  in 
the  water  either  by  staging  with  pump  seats  or  by  means 
of  a  sinking  pump  of  large  capacity. 

Necessity  of  Coopehation 

It  will  be  seen  from  the  foregoing  paragraphs  that  the 
mining  conditions  in  this  direction  are  unique,  being 
dissimilar,  with  respect  to  mine  drainage,  from  any  of 
the  other  districts  in  the  Southwestern  field.  These 
peculiar  drainage  conditions  put  upon  the  particular 
company  mining  at  the  lowest  level  the  entire  burden  ot 
pumping  for  the  district,  the  water  in  the  entire  system 
of  runs  falling  to  a  surprisingly  close  level  according  to 
the  distance  from  the  pumping  shaft. 

This  would  seem  highly  unfair  to  the  company  doing 
the  pumping,  were  it  not  for  the  fact  that  this  water  is 
an  absolute  necessity  for  the  milling  of  the  ore.  For  this 
purpose  and  also  in  recognition  of  the  benefits  derived  in 
the  complete  drainage  of  the  different  mines,  each  oper¬ 
ating  company  pays  a  weekly  rental  for  the  use  of  water 
in  its  mill,  and  each  development  company,  after  striking 
the  ore  run,  pays  a  one-half  rental  during  its  develop- 
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ment  period  up  to  the  starting  of  its  mill.  The  relation¬ 
ship  between  the  company  operating  the  central  pump¬ 
ing  plant  and  all  of  the  other  operators  has  resulted  in 
the  development  of  a  weekly  pumping  charge  agreeable 
to  all  concerned  and  has  brought  out  a  community  inter¬ 
est  in  this  district,  which  does  not  exist  elsewhere  in  the 
Southwestern  zinc  and  lead  field. 

Future  of  the  District 

The  method  of  installation,  the  size  of  the  pump,  and 
the  ease  with  which  the  water  has  been  handled,  give  the 
district  the  assurance  of  a  continuous  maintenance  of  the 
water  level  at  a  depth  sufficient  to  permit  uninterrupted 
dry  mining  in  the  lower  Boone  chert  ore-runs.  The 
water  problem  in  this  district  was  the  most  serious  ob¬ 
stacle  in  mining  the  lower  runs.  These  have  proved  to 
be  extremely  profitable.  Therefore,  the  rapid  drainage 
of  the  entire  system  of  ore  runs  has  resulted  in  a  steadily 
increasing  production  on  the  part  of  the  operating  com¬ 
panies  and  has  indirectly  increased  the  amount  of  explor¬ 
ation  work.  A  small  increase  in  production,  now  assure^ 
by  the  development  of  numerous  new  properties,  will 
soon  give  this  district  third  place  in  the  entire  South¬ 
western  field,  in  value  of  product. 

The  two  different  methods  of  solving  the  pumping 
problem,  first,  in  lowering  the  water  table  to  the  263-ft. 
level,  and  second,  in  lowering  it  to  the  320-ft.  level  are 
extremely  simple  solutions  of  rather  difficult  problems, 
which  are,  however,  not  of  unusual  occurrence  in  this  field 
at  least.  The  first  method  of  procedure  shows  the  im¬ 
portance  of  using  the  shale  deposit  capping  the  ore  as 
providing  a  means  of  dry  sinking,  of  installing  pumps  of 
more  than  adequate  capacity  and  of  using  steel-door  pro¬ 
tection  and  valve  regulation.  The  second  method  shows 
the  importance  of  the  porosity  of  the  formation  as  a 
means  of  drainage  by  drill  holes  of  large  diameter. 

Drainage  by  drill  holes  has  the  following  distinct  ad¬ 
vantages:  The  pumping  of  absolutely  clear  water,  the 
rapid  depression  of  the  water  level  below  the  present  one, 
dry  and  inexpensive  sinking  and  cheapness  of  installation. 

Aluminum  Production  in  Norway 

The  production  of  aluminum  appears  to  be  making 
rapid  headway  in  Norway,  says  the  Mining  Journal,  Nov. 
1,  1913.  The  Anglo-Norwegian  Aluminum  Co.  has  al¬ 
ready  successfully  established  its  works  at  Vennesla,  near 
Christianssand,  with  an  annual  capacity  of  about  2000 
tons  of  99  to  99V^%  aluminum.  The  company  manu¬ 
factures  its  own  electrodes  on  the  premises.  The  works  of 
the  Hardanger  Electrical  Iron  &  Steel  Co.  has  been 
taken  over  by  a  syndicate  or  company,  mainly  French, 
for  the  manufacture  of  aluminum  cables.  The  new  com¬ 
pany  will  adapt  and  add  to  the  present  buildings  for  the 
installment  of  its  machinery,  taking  its  power  from  the 
Tysse  falls. 

The  Norske  Nitridaktieselskap  (capitalized  at  10,000,- 
000  kroner)  has  now  almost  completed  its  large  works  at 
Eydehavn,  near  Arendal.  The  quays  are  finished,  the 
M-^orkmen^s  dwellings  roofed,  and  the  main  factories  are 
well  forward.  Swiftly  as  the  work  has  been  pushed,  it 
has  not  kept  pace  with  developments  in  the  manufacture 
of  the  product.  The  new  method  for  the  fixation  of  at¬ 
mospheric  nitrite  (which  it  was  the  original  intention  to 
operate  on  a  large  scale)  has  reached  a  new  phase.  A  new 


furnace  type  has  been  constructed,  which  has  consider¬ 
able  advantages  over  the  former  one,  and  this  again  has 
encouraged  the  company  to  improve  still  further  the 
French  method  before  it  proceeds  to  extensive  manufact¬ 
ure. 

In  order,  therefore,  to  fill  up  the  necessary  waiting  pe¬ 
riod,  the  company  has  decided  to  adapt  its  present  works 
for  the  production  of  aluminum.  The  choice  has  been  in¬ 
duced  by  the  fact  that  some  aluminum  patent  rights  are 
held  by  the  financial  interests  connected  with  the  Norske 
Nitridaktieselskap.  The  bauxite  will  be  imported  from 
France.  The  excellent  harbor  conditions  and  the  easy 
means  of  getting  electric  power  from  the  regulated  Aren¬ 
dal  catchment  should  render  the  Eydehavn  works  well 
adapted  for  the  production  of  aluminum.  It  is  expected 
that  manufacturing  will  have  begun  early  next  year. 
When  in  full  working  25,000  hp.  will  be  available,  and 
about  400  hands  employed. 

v» 

Italian  Iron  and  Steel  Production 

The  completed  statistics  of  the  production  of  iron  and 
steel  in  Italy,  and  also  those  of  coal,  for  1912,  have  been 
made  public.  Italy  is  a  small  producer  of  coal  and  iron 
ore,  and  much  of  its  metallurgical  industry  depends  on 
imported  raw  materials. 

Iron  Ore 

The  production  of  iron  ore  in  1912,  was  582,066  tons, 
which  compares  with  373,786  tons  in  1911  and  551,259 
tons  in  1910.  Imports  of  iron  ore  in  1912  were’  18,551 
tons  and  exports  were  12,313  tons.  The  production  of 
manganese  ore  was  2641  tons.  There  was  also  produced 
248,612  tons  of  iron  pyrites,  of  w'hich  only  2144  tons 
were  exported,  while  70,762  tons  were  imported. 

Pig  Iron  and  Steel 

The  make  of  pig  iron  and  direct  castings  in  1912  was 
418,675  metric  tons,  which  compares  with  342,586  tons 
in  1911.  The  make  of  steel  ingots,  largely  from  im¬ 
ported  pig  and  scrap,  was  922,000  tons,  a  gain  of  186,000 
tons  over  1911. 

The  make  of  wrought  iron  from  pig  was  only  1500 
tons,  but  there  was  a  large  quantity  made  from  scrap, 
some  of  it  imported  material. 

Finished  Materials 

The  total  production  of  finished  material  was  as  fol¬ 
lows,  in  metric  tons: 


1912  1913  Changes 

Wrought  iron .  303,223  179,516  D.  123,707 

Steel  .  697,958  801,907  I.  103,949 


Total  .  1,001,181  981,423  D.  20,242 


The  principal  items  of  finished  steel  in  1912  were 
393,263  tons  of  bars  and  shapes,  130,067  tons  rails  and 
89,905  tons  of  plates  and  sheets.  The  output  of  tin  plates 
was  28,916  tons. 

In  1912,  there  were  in  operation  in  Italy,  64  open- 
hearth  furnaces,  two  bessemer  converters,  two  Robert 
converters,  five  electric  furnaces  and  two  crucible  fur¬ 
naces. 

The  production  of  coal  in  Italy  in  1912  was  663,813 
metric  tons,  of  which  660,491  tons  are  classed  as  lignite. 
Imports  were  10,057,228  tons;  exports  26,288  tons.  The 
coke  made — largely  from  imported  coal — was  1,223,903 
tons;  briquettes,  874,365  tons. 
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Depreciation  to  Be  Deducted  from 
Mining  Company  Profits 

Washington  Courkspondknce 

After  ten  days’  delay  since  the  official  announcement 
of  the  opinion,  Justice  Pitney  has  completed  his  revision 
of  the  text  of  the  decision  in  the  case  involving  the  appli¬ 
cation  of  the  corporation  tax  to  mining  properties, 
brought  by  Stratton’s  Independence,  Ltd.  The  decision 
says : 

The  peculi  ir  character  of  mining  property  is  sufficiently 
obvious.  Prior  to  development  it  may  present  to  the  naked 
eye  a  mere  tract  of  land  with  barren  surface,  and  of  no  prac¬ 
tical  value  except  for  what  may  be  found  beneath.  Then 
follow  excavation,  discovery,  development,  extraction  of  ores, 
resulting  eventually,  if  the  process  be  thorough,  in  the  com¬ 
plete  exhaustion  of  the  mineral  contents  so  far  as  they  are 
worth  removing.  Theoretically,  and  according  to  the  argu¬ 
ment,  the  entire  value  of  the  mine,  as  ultimately  developed, 
existed  from  the  beginning.  Practically,  however,  and  from 
the  commercial  standpoint,  the  value,  that  is,  the  exchange¬ 
able  or  market  value,  depends  upon  different  considerations. 
Beginning  from  little,  when  the  existence,  character  and  ex¬ 
tent  of  the  ore  deposits  are  problematical,  it  may  increase 
steadily  or  rapidly  so  long  as  discovery  and  development  out¬ 
run  depletion,  and  the  wiping  out  of  the  value  by  the  prac¬ 
tical  exhaustion  of  the  mine  may  be  deferred  for  a  long  term 
of  years.  While  not  ignoring  the  importance  of  such  con¬ 
siderations,  we  do  not  think  they  afford  the  sole  test  for 
determining  the  legislative  intent. 

As  has  been  repeatedly  remarked,  the  Corporation  Tax  Act 
of  1909  was  not  intended  to  be  and  is  not  in  any  proper  sense 
an  income-tax  law.  This  court  had  decided  in  the  Pollock 
case  that  the  income-tax  law  of  1894  amounted  in  effect  to  a 
direct  tax  upon  property,  and  was  invalid  because  not  appor¬ 
tioned  according  to  population  as  prescribed  by  the  Constitu¬ 
tion.  The  Act  of  1909  avoided  this  difficulty  by  imposing  not 
an  income  tax,  but  an  excise  tax  upon  the  conduct  of  busi¬ 
ness  in  a  corporate  capacity,  measuring,  however,  the  amount 
of  tax  by  the  income  of  the  corporation,  with  certain  qualifi¬ 
cations  prescribed  by  the  act  itself. 

For  this  and  other  obvious  reasons  we  are  little  aided  by 
a  discussion  of  theoretical  distinctions  between  capital  and 
income.  Such  refinements  can  hardly  be  deemed  to  have 
entered  into  the  legislative  purpose.  Of  course,  if  it  were 
demonstrable  that  to  real  the  Act  according  to  its  letter 
would  render  it  unconstitutional,  or  glaringly  unequal,  or 
palpably  unjust,  a  reasonable  ground  would  exist  for  con¬ 
struing  it  according  to  its  spirit  rather  than  its  letter.  But 
in  our  opinion  the  Act  is  not  fairly  open  to  this  criticism.  It 
is  not  correct,  from  either  the  theoretical  or  the  practical 
standpoint,  to  say  that  a  mining  corporation  is  not  engaged 
in  business,  but  is  merely  occupied  in  converting  its  capital 
assets  from  one  form  into  another.  The  sale  outright  of  a 
mining  property  might  be  fairly  described  as  a  mere  con¬ 
version  of  the  capital  from  land  into  money.  But  when  a 
company  is  digging  pits,  sinking  shafts,  tunneling,  drifting, 
stoping,  drilling,  blasting  and  hoisting  ores,  it  is  employing 
capital  and  labor  in  transmuting  a  part  of  the  realty  into 
personalty,  and  putting  it  into  marketable  form.  The  very 
process  of  mining  is,  in  a  sense,  equivalent  In  its  results  to  a 
manufacturing  process.  And,  however  the  operation  shall 
be  described,  the  transaction  is  indubitably  "business”  within 
the  fair  meaning  of  the  Act  of  1909;  and  the  gains  derived 
from  it  are  properly  and  strictly  the  income  from  that  busi¬ 
ness;  for  “income”  may  be  defined  as  the  gain  derived  from 
capital,  from  labor,  or  from  both  combined,  and  here  we  have 
combined  operations  of  capital  and  labor.  As  to  the  alleged 
inequality  of  operation  between  mining  corporations  and 
others,  it  is,  of  course,  true  that  the  revenues  derived  from 
the  working  of  mines  result  to  some  extent  in  the  exhaustion 
of  the  capital.  But  the  same  is  true  of  the  earnings  of  the 
human  brain  and  hand  when  unaided  by  capital,  yet  such 
earnings  are  commonly  dealt  with  in  legislation  as  income. 

So  it  may  be  said  of  many  manufacturing  corporations  that 
are  clearly  subject  to  the  act  of  1909,  especially  of  those  that 
have  to  do  with  the  production  of  patented  articles;  although 
it  may  be  foretold  from  fhe  beginning  that  the  manufacture 
will  be  profitable  only  for  a  limited  time,  at  the  end  of  which 
the  capital  value  of  the  plant  must  be  subject  to  material 
depletion,  the  annual  gains  of  such  corporations  are  cer¬ 
tainly  to  be  taken  as  income  for  the  purpose  of  measuring 
the  amount  of  the  tax 


In  dealing  with  the  question  whether  many  corpora¬ 
tions  are  subject  to  tax,  the  decision  says: 

It  seems  to  us  that  the  first  two  questions  certified  must 
be  answered  in  the  affirmative  principally  for  two  reasons. 
First,  because  mining  corporations  are  within  the  general 
description  of  Sec.  38,  which  comprises  “every  corporation, 
joint  stock  company,  or  association  organized  for  profit,  and 
having  a  capital  stock  represented  by  shares.  .  .  .  and 

engaged  in  business  in  any  state  or  territory  of  the  United 
States”;  and,  secondly,  because  the  Act  specifies  those  classes 
of  corporations  that  are  to  be  exempt  from  its  operation, 
and  mining  corporations  are  not  among  them.  Those  ex¬ 
empted  are  labor,  agricultural  or  horticultural  organizations, 
fraternal  beneficiary  societies,  orders  or  associations  operat¬ 
ing  under  the  lodge  system,  domestic  building  and  loan  as¬ 
sociations,  corporations  and  associations  organized  and  oper¬ 
ated  for  religious,  charitable  or  educational  purposes,  etc. 
Moreover,  the  section  imposes  “a  special  excise  tax  with  re¬ 
spect  to  the  carrying  on  or  doing  bnsincKs  by  such  corpora¬ 
tion,”  etc.  That  mining  companies  are  doing  business,  within 
the  fair  intent  and  meaning  of  this  clause,  seems  to  us  en¬ 
tirely  plain,  for  reasons  already  given.  The  conduct  of  such 
business  results  in  profit,  for  it  cannot  be  seriously  contended 
that  the  ores  are  not  worth  more  at  the  mine  mouth  than 
they  were  worth  in  the  ground,  plus  the  cost  of  mining.  Cor¬ 
porations  enaged  in  such  business  share  in  the  benefits  of  the 
Federal  Government,  and  ought  as  reasonably  to  contribute 
to  the  support  of  that  Government  as  corporations  that  con¬ 
duct  other  kinds  of  profitable  business. 

The  third  important  issue  raised  by  tbo  case — whether 
depreciation  should  be  given  a  special  status  in  mining 
assessments  is  dealt  with  in  part  as  follows: 

It  is  at  the  same  time  obvious  that  any  method  of  stating 
the  account  that  excludes  all  element  of  gain  from  the  pro¬ 
cess  of  mining  must,  through  one  process  or  another,  exempt 
mining  companies  from  liabilities  to  tax  under  the  act  of 
1909  with  respect  to  their  mining  operations.  And  so,  an 
affirmative  answer  to  the  third  question  as  propounded  would 
be  the  same  in  effect  as  an  affirmative  answer  to  the  first 
or  the  second.  For  it  is  a  matter  of  Utile  or  no  moment 
whether  it  is  to  be  said  (a)  that  mining  corporations  are  not 
“engaged  in  business”  at  all,  or  (b)  .hat  they  are  engaged 
in  business,  but  the  proceeds  of  ore  mined  are  not  income,  or 
(c)  that  such  proceeds  are  Income,  but  that  there  must  be 
allowed  as  depreciation  all  that  part  of  the  proceeds  which 
remains  after  paying  the  bare  outlays  of  the  business.  In 
either  case  mining  corporations  would  be  exempt  from  the 
tax.  , 

In  our  opinion,  there  are  at  least  two  insuperable  obstacles 
in  the  way  of  returning  an  affirm.ative  answer  to  the  third 
question  as  certified. 

In  the  first  place,  it  is  fallacious  to  say  that,  whatever 
may  have  been  the  original  cost  of  a  mining  property  or  the 
cost  of  developing  it,  if  in  fact  it  afterward  yield  ores  ag¬ 
gregating  many  times  its  original  cost  or  market  value,  this 
result  merely  proves  and  at  the  same  time  measures  the  in¬ 
trinsic  value  that  existed  from  the  beginning.  We  are  here 
seeking  the  correct  interpretation  and  construction  of  an  act 
of  legislation  that  was,  at  least,  designed  to  furnish  a  prac¬ 
ticable  mode  of  rai.'iing  revenue  for  the  support  of  the  Gov¬ 
ernment,  and  to  do  this  in  part  by  imposing  annual  taxes  upon 
corporations  organized  for  profit  and  by  measuring  the 
amount  of  the  contribution  to  be  required  from  each  corpora¬ 
tion  according  to  its  annual  Income.  The  Act  deals  with 
corporations  engaged  in  actual  business  transactions  and 
presumably  conoveted  according  to  ordinary  business  prin¬ 
ciples.  It  was,  of  course,  contemplated  that  the  income  might 
be  derived  from  the  employment  of  property  in  business,  and 
that  this  property  might  become  more  or  less  exhausted  in 
the  process;  and  because  of  this,  a  reasonable  allowance  was 
to  be  made  for  depreciation  of  it,  if  any.  But  plainly,  we  think, 
the  valuation  of  the  property  and  the  amount  of  the  deprecia¬ 
tion  were  to  be  determined  not  upon  the  basis  of  latent  and 
occult  intrinsic  values,  but  upon  considerations  that  affect 
market  value  and  have  their  Influence  upon  men  of  affairs 
charged  with  the  management  of  the  business  and  accounting 
of  corporations  that  are  organized  for  profit  and  are  engaged 
in  business  for  purposes  of  profit. 

And,  secondly,  assuming  the  depletion  of  the  mineral  stock 
is  an  element  to  be  considered  in  determining  the  reasonable 
depreciation  that  is  to  be  treated  as  a  loss  in  the  ascertain¬ 
ment  of  the  net  income  of  a  mining  company  under  the  Act, 
we  deem  it  quite  ’nadml.xslble  to  estimate  such  depletion  as 
if  it  had  been  done  by  a  trespasser,  to  whom  all  profit  is 
denied. 

With  respect  to  the  propei-  measure  of  damages  where 
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ore  has  been  unlawfully  mined  by  one  person  upon  the  land 
of  another,  there  is  much  conflict  of  authority.  Different 
modes  of  determining  the  damages  have  been  resorted  to, 
dependent  sometimes  upon  the  form  of  the  action,  whether 
trespass  or  trover;  sometimes  upon  whether  the  case  arose  at 
law  or  in  equity;  and  often  upon  whether  the  trespass  was 
willful  or  inadvertent. 

♦  ♦ 

Magfnetite  in  Mattes  and  Slags 

By  J.  W.  Bexnie* 

Undoubtedly  magnetite  is  formed  from  the  oxidation 
of  ferrous  silicate  in  blast  furnaces — as  noted  by  E.  W. 
Walter  in  the  Engineering  &  Mining  Journal  of  Jan. 
25,  1913,  and  also  in  converters.  The  oxidation  is  only 
local,  and  does  not  account  for  the  large  amount  of  mag¬ 
netite  formed  when  smelting  sulphide  ores,  especially 
under  certain  conditions. 

About  16  years  ago,  while  employed  at  a  smelting 
plant  on  the  Pacific  Coast,  I  came  across  what  I  consider 
ideal  conditions  for  observing  the  excessive  formation  of 
magnetite  in  the  blast  furnace.  The  ore  being  treated  was 
a  cuprous  iron  pyrite  containing  7  to  8%  copper  and  45 
to  48%  sulphur.  After  a  futile  attempt  at  pyritic  smelt¬ 
ing,  the  management  decided  to  stall  roast  the  ore  prior 
to  smelting;  this  method  of  roasting  answered  fairly  well 
most  of  the  time,  but  occasionally  instead  of  the  ore  being 
calcined,  it  was  simply  fused  into  a  solid  mass,  consist¬ 
ing  principally  of  a  low-grade  matte  in  which  but  little 
of  the  iron  was  oxidized.  This  material,  after  being 
broken  up  into  proper  size  (by  blasting)  was  sent  di¬ 
rect  to  the  smelting  works.  It  contained  but  little  more 
sulphur  than  what  was  known  as  “calcined  ore”  (the 
amount  of  sulphur  varied  from  30%  to  33%),  and  was 
smelted  as  a  calcined  ore,  using  about  10%  to  12%  of 
a  high-ash  coke  to  the  total  burden. 

As  the  material  being  treated  was  practically  a  low- 
grade  matte,  and  very  fusible,  it  was  not  long  before 
troubles  began.  I  do  not  remember  the  exact  height  of 
column  of  charge  above  tuyeres  being  carried  at  that  time, 
but  I  suppose  it  was  not  above  seven  feet;  to  have  car¬ 
ried  it  any  higher,  with  the  amount  of  blast  then  avail¬ 
able,  would  simply  have  hastened  the  usual  outcome  of 
any  prolonged  efforts  to  smelt  this  material  in  this  way ; 
viz. :  a  frozen-up  furnace.  The  freezing  of  these  furnaces 
was  materially  hastened  by  the  fact  that  the  furnace 
jackets  were  made  of  cast  iron,  and,  therefore,  contin¬ 
uously  leaking.  (If  my  memory  serves  me  aright,  there 
were  52  jackets  to  each  furnace,  and  it  was  not  an  un¬ 
common  occurrence  to  run  one  of  these  furnaces  with 
one-half  the  jackets  leaking;  it  varied  the  monotony  of 
life  around  that  smeltery.)  The  usual  symptoms  of  a 
“sick  furnace”  were:  (1)  An  excessive  flow  of  low-grade 
matte;  (3)  rapid  diminishment  of  slag  flow;  and  (3)  a 
thickening  and  sudden  increase  in  grade  of  the  matte. 
Samples  of  this  matte  showed  as  much  as  20%  Fe304. 
The  opening  of  the  furnaces  showed  excrescences — con¬ 
sisting  of  unfused  quartz  and  lime  surrounded  by  mag¬ 
netite — from  the  tuyeres  to  a  height  of  3  ft.  or  4  ft. 
above.  It  was  quite  evident  that  magnetite  was  produced 
from  the  oxidation  of  iron  sulphide  at  too  low  a  temper¬ 
ature  to  form  slag. 

The  reaction  3  FeS  +  Om  =  Fe304  -f-  3  SO,  occurs 
in  all  pyritic,  or  semi-pyritic  smelting,  and  the  formation 
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of  magnetite  is  the  cause  of  the  usual  disasters  attending 
pyritic  smelting  where  there  is  insufficient  heat  being  pro¬ 
duced  to  cause  the  de-oxidation  of  the.  magnetite  to  fer¬ 
rous  oxide,  or  where  the  oxidation  of  the-  sulphides  is 
not  attended  by  sufficient  heat  to  form  ferrous  silicate. 

Conditions  much  like  I  described,  existed  some  years 
ago  at  Mount  Lyell,  where  in  their  “secondary  pyritic 
process”  of  oxidizing  and  concentration  of  low-grade 
matte  in  the  blast  furnace,  large  quantities  of  magnetite 
Was  formed  shortly  after  the  blowing  in  of  the  furnace; 
there  was  a  rapid  accumulation  of  magnetite  and  unfused 
quartz,  and  this  accumulation  continued  until  smelting 
entirely  stopped;  the  period  elapsing  between  blowing  in 
of  the  furnaces  and  their  shutdown  varied  from  four  to 
six  days.  The  management  properly  considered  that  in 
spite  of  the  muscular  metallurgy  entailed  the  cost  was 
materially  less  than  that  of  any  ordinary  process  for 
concentration  of  matte. 

The  reaction  FeS  10  FegOg  =  7  Fe304  SO. 
occurs  in  the  roasting  of  sulphide  ores  in  MacDougall, 
or  similar  furnaces,  if  the  temperature  of  the  mixture 
of  oxides  and  sulphides  is  suddenly  raised.  This  re¬ 
action  probably  also  occurs  in  blast  and  reverberatory  fur¬ 
naces. 

A  contributor,  writing  in  the  Journal  of  Nov.  1,  1913, 
on  the  subject  of  “Reduction  of  Ferric  Oxide  by  Fer¬ 
rous  Sulphide,”  states  that  there  is  no  such  reaction  as 
FeS  -f  3Fe203  =  7  FeO  -f-  SO2 

If  such  be  the  case,  it  will  certainly  surprise  Peters  and 
other  metallurgists  who  use  this  reaction  as  the  basis 
for  determining  the  grade  of  the  matte,  or  the  amount  of 
iron  that  will  form  slag,  from  any  given  mixture,  in  a 
reverberatory  furnace. 

It  is  true  that  Roberts-Austen  shows  this  reaction  as 
exo-thermic  instead  of  highly  endo-thermic  (probably  a 
printer’s  error)  but  it  occurs  nevertheless  in  reverberatory 
smelting.  That  FegOg  and  Fe304  can  be,  and  are,  de-ox- 
idized  by  means  of  FeS  must  surely  be  admitted;  it  is 
simply  a  matter  of  temperature. 

The  mere  raising  of  the  height  of  column  of  charge 
in  the  blast  furnace  does  not  necessarily  mean  the  elim¬ 
ination,  or  non-formation,  of  magnetite.  At  the  Shan¬ 
non  works,  where  we  treat  a  mixture  of  minerals  contain¬ 
ing  copper,  varying  from  garnets  to  porphyries  and  where 
the  saving  of  sulphur  was  at  one  time  a  matter  of  great 
moment — we ‘carry  a  column  of  charge  12  ft.  above  the 
tuyeres,  but  this  does  not  prevent  formation  of  magne¬ 
tite,  more  especially  when  we  are  forced  by  circumstances 
to  make  a  high-fusion-point  slag.  The  slightest  cooling 
of  the  furnace  at  the  tuyere  zone,  and  the  formation  of 
excrescences  immediately  above  tuyeres,  is  always  ac¬ 
companied  by  the  formation  of  magnetite. 

As  Mr.  Flynn  is  aware,  sulphide  ores  are  successfully 
smelted  in  this  district  in  furnaces  with  a  column  of  not 
more  than  5  ft.  above  tuyeres,  with  no  abnormal  forma¬ 
tion  of  magnetite. 

The  formation  of  magnetite  in  a  blast  furnace  is  de¬ 
pendent,  therefore,  on  factors  other  than  height  of  the 
smelting  column.  The  chief  factor  is,  I  consider,  the 
oxidation  of  the  iron  sulphides  under  conditions  (such 
as  insufficient  temperature)  which  are  not  favorable  for 
the  formation  of  ferrous  silicate.  Where  magnetite  is  used 
as  part  of  the  blast-furnace  charge,  its  reduction  would, 
therefore,  depend  on  heat  and  carbon,  or  heat  and  sul¬ 
phides.  Both  reactions  would  cause  de-oxidation. 
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Nitrogen  Fixation  in  Scandinavian 

The  carbide  works  at  Odda,  Norway,  when  operations 
were  started,  comprised  10  furnaces,  each  with  a  capac¬ 
ity  of  7  to  8  tons  of  carbide  per  24  hours  {Times  Eng. 
Suppl.,  Oct.  15,-  1913).  Ten  more  furnaces,  of  16  to 
18  tons  capacity  each,  have  recently  been  added.  The 
temperature  is  maintained  at  5720°  F.,  the  electrodes 
of  the  older  furnaces  taking  1400  kw.  and  those  of  the 
newer  ones,  3500  kw.  It  is  stated  that  the  radiation  of 
heat  from  the  new  furnaces  is  less  than  from  a  steam 
boiler.  The  hot  gases  from  the  furnaces  are  used  in  the 
lime-kilns  instead  of  producer-gas.  The  annual  output, 
32,000  tons  up  till  recently,  is  now  80,000  tons  of  carbide. 

Most  of  this  carbide  passes  direct  to  the  calcium  cyan- 
amide  works  of  an  associated  company,  which  at  the  pres¬ 
ent  time  has  an  annual  output  of  80,000  tons,  the  number 
of  furnaces  having  been  increased  nearly  sevenfold  since 
the  opening  of  the  works  four  years  ago.  The  nitrogen 
used  is  prepared  by  the  Linde  process,  100  tons  of  air 
being  liquefied  daily.  The  furnaces  have  a  capacity  of  1 
ton  each;  the  nitrogen  is  supplied  through  valves  in  the 
side,  and  a  current  at  60  to  75  volts  through  an  electrode 
in  the  center.  After  about  24  hours  at  1650°  F.,  the 
carbide  is  converted  into  cyanamide,  the  resulting  prod¬ 
uct  containing  20%  of  nitrogen.  In  addition  to  these 
developments,  a  company  formed  to  acquire  the  rights  of 
the  Ostwald  process  (except  in  Westphalia  and  Rhine¬ 
land),  is  erecting  new  works  for  the  manufacture  of  car¬ 
bide  and  cyanamide  (and  nitric  acid)  at  Aura,  Norway, 
with  an  estimated  output  of  200,000  tons  of  calcium  cy¬ 
anamide,  and  has  acquired  waterfalls  at  other  places  in 
Norway  and  also  in  Iceland,  capable  of  furnishing  power 
for  an  annual  output  of  nearly  2  million  tons  of  calcium 
cyanamide. 

Works  are  to  be  erected  at  Dagenham  on  the  Thames, 
at  Trafford  Park,  Manchester,  in  Scotland,  and  in  Ire¬ 
land  for  producing  from  calcium  cyanamide,  12,000, 
12,000,  9000  and  3000  tons  of  nitric  acid  respectively.  In 
the  event  of  the  supply  of  calcium  cyanamide  being  cur¬ 
tailed  or  stopped,  it  will  be  possible  to  use  the  ammonia- 
cal  liquors  from  coke-ovens,  blast-furnaces,  residual  re¬ 
covery  plant,  and  gasworks  as  sources  of  ammonia. 

♦V 

Messina  Development  Co. 

According  to  the  annual  report  of  the  Messina  Devel¬ 
opment  Co.,  Transvaal,  South  Africa,  for  year  ended 
June  30,  1913,  the  total  production  of  the  company  to 
date  is  as  shown  in  the  following  table; 

Tons 

Tons  of  Ore  Concentrates  Average  Assay 


Year  Milled  Produced  %  Copper 

1906  476  280  0  6«.0 

1906-1907  .  2,967  768.5  60.6 

1907*-1908  .  5,183  1148.8  58.3 

1908- 1909  .  15,011  2240.2  52  3 

1909- 1910  .  23,578  2758.3  60.0 

1910- 1911  .  18,573  2503  4  60.8 

1911- 1912  .  10,347  1162.1  49.8 

1912- 1913  . 22,601  3602.1  45  8 


Total  ..; .  98,736  14,463.4  50.9 


The  ore  reserves  at  the  end  of  the  year  were  estimated 
to  contain  230,000  tons  of  ore  averaging  10%  copper. 
The  grand  total  of  development  work,  including  shafts, 
amounts  to  33,620  ft.  With  the  total  production,  98,736 
tons,  and  ore  reserves,  230,000  tons,  total,  328,736  tons, 
it  has  evidently  required  1  ft.  of  development  work  and 
shafts  for  every  9.77  tons  of  ore  developed  to  date.  The 


production  for  the  year  consisted  of  3602.11  tons  of 
copper  concentrates  averaging  45.8%  cu.  and  2591  tons 
of  middlings  averaging  11.6%  cu. ;  total,  contents 
1953.16  tons  of  copper.  The  cost  of  producing  and 
delivering  the  3602  tons  of  concentrates  to  Swansea  is 
summarized  as  follows : 

Per  Ton 
of  Concentrates 


Mining,  milling,  sorting,  bagging  and  devel¬ 
opment  redemption  .  $49.77 

Salaries,  fees,  insurance  and  general  charges  5.61 

Wagon  and  rail  freights,  ocean  freights,  in¬ 
surance,  agency,  etc .  22.59 


Total  given  in  table  as  shown  in  report..  $77.97 
To  this  must  be  added  London  office  expenses, 

directors’  fees,  taxes,  etc .  15.10 


Total  as  indicated  by  profit  and  loss 

statement  .  $93.07 


Development  work  consisted  of  3186  ft.  of  drifts;  1378 
ft.  of  crosscuts;  761  ft.  of  winzes;  920  ft.  of  raises  and 
400  ft.  of  stations;  total,  6647  ft.  This  work  was  done 
at  an  average  cost  of  $15.94  per  ft.  Development  was 
charged  off  at  the  rate  of  $2.43  per  ton  of  ore  milled. 

The  main  No.  5  shaft  was  sunk  to  a  depth  of  678  ft. 
from  the  surface,  or  659  ft.  for  the  year.  The  cost  of  this 
shaft,  including  masonry  and  concrete  work  above  the 
first  level,  has  averaged  about  $58.50  per  ft.  It  is  to  be 
equipped  with  a  72-ft.  steel  headframe,  two  3-ton  skips, 
safety  hooks,  storage  bins,  etc.,  and  a  22x48-in.  duplex 
direct-acting  Corliss  winding  engine  with  8-ft.  drums. 
The  hoist  will  have  a  capacity  of  seven  tons  working  to 
2000  ft.  in  depth. 

♦V 

Rhodesian  Mining  Notes 

Special  Correspondence 

No  important  discoveries  have  recently  been  made  by 
prospectors  and  this  fact  is  disquieting  as  far  as  the  fu¬ 
ture  is  concerned.  Two  of  the  largest  producers  in  the 
past  show  signs  of  exhaustion.  The  ore  reserve  of  the 
Eldorado  mine  is  reduced  to  36,000  tons  valued  at  22 
dwt.  The  main  shoot  of  ore  having  contracted  in  length 
from  600  ft.  to  710  ft.  in  the  lower  level.  The  Giant 
mine  is  simply  milling  developed  ore,  exploration  work 
having  failed  to  disclose  any  extension  of  the  orebody. 
This  company  will  probably  take  up  and  develop  claims 
from  the  Cam  &  Motor  Company. 

There  are  several  new  producers  coming  forward  to 
maintain  the  output.  The  Shamva  mines  have  now  2,- 
325,000  tons  developed,  valued  at  about  20s.  recovery 
value,  and  they  are  erecting  a  large  plant. 

The  Bell  Reef  has  42,000  tons  valued  at  48s.  per  ton 
fully  developed  and  is  erecting  a  plant  to  heat  4000  tons 
per  month.  The  Golden  Kopje,  Connemara,  Antelope, 
Enterprise  and  Eileen  Alannah  mines  will  shortly  be 
producing,  but  the  finest  mine  in  Rhodesia  will  probably 
be  the  Cam  &  Motor  mine,  which  has  1,000,000  tons  of 
ore  valued  at  46s.  fully  developed  and  on  which  the  erect¬ 
ing  of  a  milling  plant  on  West  Australian  lines  to  treat 
15,000  tons  of  ore  a  month,  is  nearly  completed. 

The  Falcon  mines  have  800,000  tons  of  gold-copper 
ore  valued  at  about  60s.  per  ton,  but  I  anticipate  high 
working  costs  and  poor  recoveries  from  this  deposit.  The 
tin  deposits  have  proved  unpayable.  The  Lonely  Reef 
Gold  Mining  Co.  has  180,000  tons  valued  at  80s.,  de¬ 
veloped  and  crushed  in  three  months  14,600  tons  for  a  re¬ 
covery  of  17.3  dwt.  Working  costs  were  27s.  6d.  per  ton 
with  3s.  8d.  government  royalty. 
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I  DETAILS  OF  PRACTICAL  MINING  | 

I  I 


Method  of  Supplying  Steam-Shovel 
Water 

The  steam  shovels  in  the  Mesabi  openpits  obtain  their 
water  from  the  tenders  of  the  locomotives  handling  the 
l(*ading  trains.  The  ordinary  method  of  transferring  the 
water  is  to  use  an  injector  on  the  shovel  to  create  a  suc¬ 
tion  in  a  rubber  hose  from  the  tender  tank.  The  hose  is 
e.\])ensive,  costing  about  $100,  and  is  subject  to  rough 
usage,  which  soon  creates  leaks  and  renders  it  unavailable 


Pipe  for  Supplying  AVater  to  Steam  Shovel 


for  suction  ])urposes.  Butler  Bros.,  stripping  contrac¬ 
tors,  have  developed  a  more  satisfactory  method.  The 
tender  carries  a  -I-in.  ])ipe  arranged  to  swing  over  the 
shovel  and  make  connection  readily,  the  water  being 
forced  over  by  an  injector  on  the  tender,  using  locomotive 
steam.  The  illustration  shows  the  manner  of  arrange¬ 
ment.  A  1-in.  steam  pipe  supplies  the  injector.  The 
water  pipe  has  several  ells  to  give  it  flexibility  in  every 
direction.  The  connection  to  the  shovel  pipe  is  made 
with  an  ordinary  screw  union.  Several  rests  on  the  tender 
supi)ort  the  pipe  when  not  in  use. 

♦  ♦ 

Relative  Merits  of  Storage  Battery 
Types 

Writing  in  Power  Nov.  18,  1913,  Eugene  Oster  dis¬ 
cusses  the  lead-sulphuric  and  Edison  types  of  storage 
battery,  and  derives  the  following  conclusions  as  to  their 
relative  advantages : 

(1)  The  princi})al  advantage  of  the  lead  cell  lies  in 
its  high  ethciency  and  low  first  cost. 

(2)  Among  the  innate  disadvantages  of  the  sul))huric- 
acid  battery  can  be  mentioned:  Plxcessive  weight;  struc¬ 
tural  weakness  of  parts;  corrosive  nature  of  electrolyte 
and  fumes;  loss  of  capacity;  shedding  of  active  material ; 
exacting  and  incessant  care  required  for  successful  opera¬ 
tion;  fracture  and  buckling  of  plates;  sulphation ;  in¬ 
ternal  discharge;  high  installation  and  maintenance  costs. 

(3)  The  advantages  of  the  Edison  cell  are:  Increase 


of  capacity  with  use ;  simplicity  of  the  care  required ;  ease 
of  interconnecting  the  cells;  steel-preserving  electrolyte 
and  lack  of  corrosive  fumes;  durability  and  sturdiness 
of  cell  structure;  low  weight  per  unit  of  capacity;  ability 
to  withstand  short-circuits;  absence  of  sulphation, 
buckling  and  sediment;  immunity  from  injurious  effects 
of  overcharge;  low  maintenance  cost. 

(4)  The  disadvantages  of  the  Edison  cell  may  be 
summed  up  as  high  initial  cost  and  comparatively  low 
efficiency,  due  to  low  cell  voltage. 

It  is  thus  evident  that  each  type  of  battery  has  its 
special  field,  and,  hence,  a  satisfactory  selection  can  be 
made  only  after  an  exhaustive  investigation  of  all  the 
factors  entering  into  an  installation. 

Reel  for  Stockpile  Trolley  Wire 

The  system  of  stockpiling  followed  on  the  Mesabi  and 
Vermilion  ranges  involves  the  extension  of  the  pile  in 
several  faces,  served  by  a  series  of  tracks  branching  off 
the  main  track  from  the  headframe.  The  ore  is  trammed 
out  in  end-dump  cars  by  electric-trolley  locomotives.  The 
trolley  wire  must  thus  be  continually  extended.  It  is 
usual  to  keep  the  coil  of  extra  wire  hung  on  a  support  at 
the  end  of  the  track.  For  the  Oliver  mines  at  Ely  port¬ 
able  u'cls  are  provided  and  are  kept  on  the  stockpile  floor 


AVooden  Reel  for  Carrying  Extra  Trolley  AA'ire 
IN  Stockpiling 


some  way  out  from  the  toe  of  the  advancing  dump.  The 
wire,  as  it  leaves  the  top  of  the  dump,  is  carried  out  on 
a  horizontal  boom  so  that  it  clears  the  dump  face  by  from 
10  to  20  ft.  at  all  points  and  is  out  of  danger  of  the  fall¬ 
ing  material.  The  reel  itself  is  built  of  1-in.  lumber  and 
is  4  ft.  in  diameter  and  lOi/^,  in.  across  the  face  where 
the  wire  winds,  the  flanges  being  5  in.  deep.  The  frame 
carrying  the  reel  is  of  2-in.  lumber  for  the  most  part  and 
is  provided  with  barrow  handles  at  the  end  to  facilitate 
moving  it  about.  The  reel  has  an  iron  axle  mounted  in 
split  porcelain  insulators  as  bearings,  to  obviate  any  dan¬ 
ger  of  short-circuiting. 
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Dipping  Tank  for  Mine  Timber 

By  L.  0.  Kellogg 

At  the  Bennett  mine,  on  the  Mesabi,  Garholinonm  is 
rather  e.xtensively  used  for  treating  timber  for  both  nn- 
der^ronnd  and  surface  construction.  The  material  for 
such  surface  structures  as  the  coal  trestle  and  the  casing 
on  the  vertical  water-tunk  pipe  and  for  the  shaft  sets 
and  station  timbering  underground  is  dipped  in  the  pre¬ 
servative  before  it  is  put  in  place. 

The  tank  used  for  the  purpose  is  simi)le  enough,  hut 
lias  proved  convenient  and  is  so  readily  constructed  as  to 
merit  description.  It  is  built  of  2-in.  lumber  throughout, 
except  that  the  two  end  sills  are  4x4  in.  Its  length  is 
such  as  to  accommodate  the  wall  plates  of  the  shaft  sets, 
the  longest  pieces  which  reipiire  treatment.  The  hoards 
in  the  box  itself  are  tongue-and-grooved  and  are  bolted  to¬ 
gether  to  get  tight  joints.  .V  longitudinal,  vertical  ])ar- 
tition  divides  the  tank  into  two  compartments,  one  for 
dipping,  the  other  for  draining,  the  former  somewhat  the 
larger. 

The  box  is  hound  with  sets  of  2x4-in.  material, 
consisting  of  a  sill  and  two  posts  each,  spaced  about  2 


Handling  Telephone  Cables  in  the 
Mine* 

The  following  kinds  of  conductors  are  in  general  use 
for  wiring  mine-teleiihone  systems:  (1)  Gable;  (2) 
braided  rubber-covered,  copper-steel  or  hard-drawn  cop¬ 
per  wire;  (I?)  hare  No.  10  B.B.  doul)le-galvani/.ed  iron 
tele])hone  wire.  When  ])ro])erly  designed  and  manufac¬ 
tured,  cable  is  ])erhaps  the  best  tyi)e  of  conductor  that 
can  l)e  employed  for  mine-tele])hone  circuits. 

Lead-covered  cable,  used  to  some  extent,  has  in  many 
cases  given  troid)le.  The  metal  co\(*ring  is  subject  to  at¬ 
tack  from  dilute  acids,  both  organic  and  inorganic;  it  is 
extremely  ditlicult  to  prevent  electrolytic  action,  es])ecially 
if  metal  su])])orts  an*  used;  the  lead  sheath  is  mechan¬ 
ically  weak,  necessitating  support  at  fre<|ucnt  intervals, 
while  the  constant  jarring  of  the  car  or  cage  is  often  suf¬ 
ficient  to  cause  crystallization  and  (‘onsequent  parting 
of  the  cable. 

Another  type  of  cable  now  manufactured  by  the  West¬ 
ern  Electric  Go.,  is  especially  adapted  for  use  undi'r- 
ground.  This  is  known  as  circular-loom  cable,  and  is  com- 


ft.  apart.  The  di))j)ing  compartment  is  lined  bottom  and 
sides  to  a  height  of  about  IS  in.  with  galvanized  iron 
nailed  to  the  wood  and  soldered  at  the  joints.  A  steam 
coil  on  the  bottom  along  the  sides  and  one  end  keeps 
the  Carbolineum  slightly  warm,  to  obtain  a  more  rapid 
penetration.  The  tind)er  is  allowed  to  soak  for  a  few 
minutes  and  then  lifted  out  to  drain  on  several  2x4-in. 
cross-pieces  above  the  drain  com])artment. 

V# 

Rock  Drill  Inspection 

.\t  the  Village  Main  R(‘cf  on  the  Rand,  every  rock 
drill  is  brought  up  from  underground  at  regular  intervals 
and  thoroughly  overhauled  (“Journ.  So.  .\frican  Tnst.  of 
Eng.,”  November.  1914).  This  includes  reaming  the 
cylinders  and  grinding  the  ])istons  to  a  standard  fit.  .\ 
record  is  kept  of  each  machine  and  it  is  not  allowed  to 
stay  underground  more  than  three  months.  This  greatly 
reduces  the  consumption  of  air,  a  ]K)int  of  particular  im¬ 
portance  here  as  in  many  Rand  mines,  siiu-e  air  is  bought 
by  the  unit,  and  its  cost  varies  directly  as  the  quantity 
consumed.  Where  a  mine  generates  its  own  air,  this  cor- 
resnondence  does  not  exist,  the  utilization  of  the  total 
compressor  capacity  involving  only  a  slightly  greater  cost 
than  a  partial  utilization. 


])osed  of  l)raided  rul>ber-covered  twisted  pair  wires  with 
jute  filler,  over  which  is  woven  a  circular  loom  of  heavy 
cotton  impr(‘gnatcd  with  a  waterproof  comjtound.  The 
circular-loom  covi'ring  differs  from  that  ordinarily  em¬ 
ployed,  in  that  the  strands  are  laid  longitudinally  and 
transversely,  instead  of  being  braided  diagonally.  This 
makes  a  miuh  stronger  fabric,  as  the  i)uil  on  the  cable 
is  resisted  bv  the  heavy  longitudinal  strands.  The  stand¬ 
ard  tvi)e  of  cal)l(>  contains  a  special  rubhcT  insulating 
com])(uind.  well  ada])ted  to  withstand  mine  (*onditions.  Tf 
desired,  however,  wires  ittsulat(‘d  with  a  high-percentage 
rubber  compound  can  be  supplied.  The  cable  can  he 
fiirtiished  with  any  size  conductors  desired,  hut  the  No. 
14  B.  k  S.  hard-drawtt  cop])er  or  No.  16  B.  &  S.  conper- 
clad  are  recommended. 

Gable  is  superior  to  other  forms  of  conductors  for 
carrying  the  telephone  circuit  down  shafts.  On  accoitnt 
of  its  construction  it  will  maintain  its  insulation  better 
than  single  wires,  and  being  a  single  strand  it  is  easier 
to  protect  and  install  than  are  two  or  more  wires,  .\rmor- 
ing,  composed  of  spirally  wound  galvanized  steel  wires,  is 
often  employed  to  protect  shaft  cable  from  falling  mater¬ 
ial. 


♦An  abstract  of  an  article  by  OrcRory  Rrown,  of  the  West¬ 
ern  Electric  Co.,  ‘‘Coal  .Arc,”  Dec.  fi.  191.3. 
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Fig.  1  shows  a  method  of  supporting  the  cable  as  well 
as  protecting  it,  and  consists  of  a  wooden  casing  covering 
tlie  entire  length  of  the  conductor,  the  back  being  grooved 
to  fit  the  cable  approximately  and  the  cover  fastened  down 
in  such  a  manner  as  to  exert  a  clamping  pressure.  An¬ 
other  effective  method  of  protecting  cable  is  to  run  it 
through  conduit  or  pi))ing. 

When  the  sliaft  is  of  considerable  depth,  it  is  neces¬ 
sary  to  sujiport  the  cable  by  means  of  suitable  clamps 
])lace(l  in  iron  boxes  jirovided  with  (-overs  to  exclude  the 
moisture.  These  boxers  are  either  tapped  for  the  liipe, 
or  locknuts  and  rubber  washers  are  employed.  A  box 
and  clam])  are  shown  in  Eig.  3.  When  the  shaft  is  not 
too  deep,  one  sm-h  clanij)  at  the  top  is  generally  suffi¬ 
cient.  When  a  cable  fastener  is  being  attached  to  its  sup¬ 
port  in  the  shaft,  it  should  be  so  ])laced  that  there  is  a 
tritle  of  slack  between  it  and  the  next  preceding  clamp. 


doing  this  is  shown  in  Fig.  ~y.  A  piece  of  li/4-in.  pipe, 
SY2  in.  long,  is  split  with  a  hacksaw  for  a  distance  of 
about  3  in.  from  one  end.  In  this  end  of  the  pipe  is  in¬ 
serted  a  metal  or  wooden  cone,  the  largest  diameter  of 
which  is  slightly  smaller  than  the  outside  diameter  of  the 
pipe.  At  the  other  end  of  the  pipe  there  should  be  drilled 
in  a  transverse  direction  two  holes,  suitable  for  bolts  to 
hold  the  cleats.  A  hole  is  drilled  in  the  back  for  a  dis- 
taiu-e  of  about  oi/tj  in.  The  ])ipe  ])lug  is  driven  home  in 
this  hole.  Where  the  back  or  sides  are  of  such  mater¬ 
ial  as  to  make  it  difficult  to  provide  a  fastening,  the  pipe 
is  made  much  longer,  and  the  hole  deeper. 

Another  somewhat  less  expensive  method  of  support  is 
shown  in  Fig.  6.  A  special  creosoted  wooden  expansion 
])lug  is  used  which  has  a  hole  through  its  center,  and  is 
also  slit  halfway  through.  At  the  rear  is  a  conical  open¬ 
ing,  into  which  fits  a  wooden  cone;  this  expands  the  plug 
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Hy  proceeding  thus,  it  will  be  a.ssured  that  each  support 
is  carrying  only  its  jiropcr  length  of  cable. 

'riiere  are  several  methods  employed  for  running  cables 
in  roads  and  entries.  Where  flic  road  is  timbered,  it  is 
good  practice  to  fasten  tin*  calilc  to  the  sets  by  means 
of  insulated  iron  clamps  <",•  porcelain  cleats.  The  insu¬ 
lated  iron  clamp  is  shown  in  Fig.  3.  It  is  fastened  to  the 
timber  by  nu-ans  of  wood  scri'ws.  The  ]»orcelain  cleat  of 
Fig.  4  is  more  easily  broken.  'Phe  clamp  and  (deaf  of  the 
siz('  shown  are  suitable  for  two-conductor  circular-loom 
cable,  but  can  be  furnished  with  various-sized  openings 
ada|)tino-  them  for  cable  larger  than  the  two-conductor. 

In  order  to  avoid  injury,  it  is  a(k,isable  to  run  the 
cable  in  an  u])per  corner  of  the  driU  Cable  back  of  the 
timbers  is  ])oor  practice,  as  it  is  diP.:'’ult  to  get  at  in  case 
of  trouble.  Where  there  is  no  timbe.  ".g>  'f  satisfactory 
to  suspend  the  cable  from  the  back.  4  good  method  of 


when  the  latter  is  driven  home.  A  split  knob,  as  illus¬ 
trated,  is  then  .screwed  into  position. 

This  method  us  not  (piite  .so  strong,  but  in  cases  Avhere 
the  rock  is  good  it  has  been  used  with  success,  care  being 
taken  to  su])i)ort  the  (-able  at  frecpient  intervals.  Where 
the  ])ipe  is  used,  a  distance  of  30  ft.  between  supports 
has  been  found  satisfactory.  Where  the  back  is  uneven 
it  is  often  necessary  to  increase  this  distance.  The  cable 
should  at  no  point  touch  the  r(M)f. 

Cable  is  sometimes  run  in  a  conduit  and  in  some  cases 
this  has  been  fastened  to  the  ties.  This  serves  as  a  good 
])rotection  for  the  conductors,  ex(>ept  in  case  of  wrecks. 
There  have  been  cases  also  where  armored  cable  has  been 
employed  on  roadways.  This  possesses  great  strength  and 
ability  to  resist  crushing,  a  feature  important  as  making 
it  possible  to  communicate  with  men  behind  a  fall  of 
ground.  A  good  way  to  install  armored  cable  is  to  place 
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it  in  a  shallow  trench  upon  a  layer  of  sand.  Rough 
boards  are  then  laid  over  the  cable,  and  the  trench  filled 
in,  the  office  of  the  boards  being  to  eliminate  danger 
from  picks  or  crowbars. 

In  making  repairs  or  in  joining  one  length  of  cable 
to  another,  the  splicing  operation  should  be  performed  as 
follows:  The  cable  insulation  is  removed  for  a  distance 
of  about  8  in.  from  the  end  of  each  piece,  leaving  the 
braided,  rubber-covered  wire  exposed.  Over  one  end  is 
slipped  a  piece  of  circular  loom  of  sufficient  length  to 
cover  the  whole  joint  when  com})leted.  One  of  the  pro¬ 
jecting  wires  in  each  cable  is  then  cut  off  so  that  it  ex¬ 
tends  a  distance  of  about  4  in.  The  rubber  insulation  is 
removed  from  each  end  of  the  four  wires  for  a  distance 
of  3  in.,  care  being  taken  to  see  that  the  wire  is  not 
nicked.  The  short  wire  of  one  cable  is  then  twisted 
around  the  long  wire  of  the  other,  as  shown  in  Fig.  7. 
Each  joint  is  soldered,  using  rosin  core  solder  for  the  pur¬ 
pose.  Ordinary  soldering  salts  should  on  no  account  bo 
used,  as  it  is  impossible  to  get  rid  of  all  the  acid,  and  its 
presence  will  cause  corrosion.  After  soldering,  the  braid 
on  each  wire  is  removed  for  a  distance  of  in.  and  each 
joint  is  covered  with  two  layers  of  pure  rubber  tape,  start¬ 
ing  the  tapping  operation  on  the  rubber  insulation  from 
which  the  braid  has  been  removed,  and  terminating  it 
upon  the  insulation  on  the  other  side  of  the  joint.  Okon- 
ite  tape  is  highly  suitable  for  this  purpose.  One  layer  of 
adhesive  tape  is  applied  on  this  and  starting  from  the 
cable  sheath,  two  layers  of  adhesive  tape  are  wound 
around  the  two  wires  together.  After  this  the  circular 
loom  is  slipped  back  over  the  joint  and  taped  in  position. 


A  Plumb-Bob  Holder 


An  ingenious  device  for  carrying  a  transit  plumb-bob 
described  in  a  recent  issue  of  Engineering  News: 

The  cut  shows  the  device  ap- 
The  point  of  the  plumb-bob 
rests  in  a  I'ole  bored 

1/^  in.  deep  in  the  spacing 
block  of  the  leg,  while  its 
neck  fits  between  two  strips 
of  brass.  The  inner  strip  A 
is  secured  by  two  screws 
The  outer  strip  li  is  hinged 
at  one  end,  while  the  other 
end  is  notched  to  hook  over 
a  pin  C.  This  pin  is  fitted  as 
a  clamp  screw,  so  that  by  a 
slight  turn  of  the  milled 
head  the  plate  is  held  firmlj 
in  place.  Both  plates  are 
slightly  bent  at  the  middle 
so  as  to  allow  for  the  neck 
of  the  plumb-bob  and  the 
Plumb-Bob  Cakkier  ox  string  which  is  wound 

A  Tripod  around  it. 


Plumb 

bob 


A  Handy  Gate  Latch 

The  gate  latch  herewith  illustrated  is  one  used  at  the 
Bennett  mine,  Keewatin,  Minn.  While  in  this  particular 
instance  it  was  applied  to  the  gate  into  the  manway, 
through  the  fence  around  the  shaft  collar,  it  is  suitable 
for  any  gate  and  is  extremely  neat,  reliable  and  conven¬ 
ient.  It  consists  of  a  horizontal  finger  attached  to  the 
gate  and  a  ring  held  loose  in  a  double-strap  hanger  fast¬ 
ened  to  a  corner  post  of  thb  fence.  The  *^i/^-in.  ring  rests 
on  a  lA-iu.  rivet  between  the  two  straps.  In  closing  the 


Broken  Crank  Repaired  with  Wire 

A  small  crank  on  a  pump  broke  through  the  crankpin 
bore,  according  to  G.  A.  Robertson,  Power,  Dec.  16,  1913, 
and  the  upper  half  of  the  crank  fell  entirely  off.  Cir¬ 
cumstances  were  such  that  it  Avas  necessai*}^  to  make  a 
(juick  repair  on  the  spot. 

Slots  .4  and  B  were  filed  in  the  small  and  large  ends 
of  the  crank.  The  pin  Avas  placed  in  position,  the  broken 


6x8  Corner  posf  of 
V  railing 


Iron  Finger 

2x.4“Corner  PosbofOafe 


Wire  Holding  Broken  Crank 


part  placed  OAer  it  and  fine  steel  Avire  Avas  then  wound 
around  the  crank  until  the  slots  Avere  filled.  Over  this 
one  round  of  large  copper  Avire  was  placed  to  hold  the 
fine  Avire,  Avhich  Avould  break  AA’hen  attempting  to  tighten 
bA'  twisting  it.  The  pump  operated  satisfactorily  for  sev¬ 
eral  days,  the  Avire  remaining  in  position. 


gate  the  finger  strikes  the  ring,  Avhich  is  so  positioned 
as  to  move  freely  iiiAA-ard  and  u])AA'ard  and  alloAV  the  fin¬ 
ger  to  pass.  The  gate  cannot  open  by  itself,  a.s  the  fin¬ 
ger  strikes  above  the  center  of  the  ring  .so  that  the  latter 
cannot  lift;  nor  can  it  SAving  outAvard,  since  It  strikes  the 
closed  end  of  the  double  strap;  the  latch  is  released  by 
lifting  the  ring  with  the  hand.  . 


ronKreHH  Recently  Granted  the  V.  S.  Geological  Survey 
|U>0,000  to  cover  part  of  the  damage  done  by  the  fire  of  last 
May.  which  occurred  in  one  of  the  rented  buildings  occupied 
by  that  bureau,  consuming  or  ruining  a  large  amount  of 
property  and  publications. 


'  ^ 
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I  DETAILS  OF  METALLURGICAL  PRACTICE  I 


The  Kluseman  Ore  Car 

At  the  Simmer  Deep  mine,  on  the  Rand,  a  broad-gage 
railway  is  in  use  for  the  joint  reduction  plant  of  the  Sim¬ 
mer  Deep  and  the  Jupiter  Gold  Mining  Co.  The  ore  is 
supplied  by  four  shafts,  all  provided  with  sorting  and 
breaking  plants,  and  the  broken  ore  is  hauled  to  the  mill, 
the  maximum  distance  being  9000  ft.  and  the  average 
distance,  7000  ft. 

Steam  traction  is  used,  the  locomotive  weighing  48 
tons,  and  it  has  four  axles,  all  of  which  are  driving  axles. 
The  ore  cars  in  use  are  the  ordinary  bottom  discharge 
hopper  cars  originally  used  for  hauling  coal  on  the  South 
African  Ry.,  carrying  40  tons,  and  special  ore  cars  of  the 
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Klusemann  type,  with  side-discharge  doors  and  {*arrving 
35  tons  of  ore.  The  design  of  the  Klusemann  car  is 
shown  in  the  accompanying  illustration.  The  weight  of 
the  Klusemann  car  is  13  tons  and  of  the  other  car  22 
tons.  The  train  usually  carries  from  160  to  200  tons  of 
ore.  The  steepest  gradient  is  3%,  and  this  prevails  on 
the  approach  to  the  mill.  The  sharpest  curve  has  a  radius 
of  400  ft.  In  the  Simmer  Deep  and  Jupiter  mills,  the 
train  runs  over  the  mill-ore  bin,  w'hich  has  been  designed 
to  carry  the  extra  load. 

At  the  Simmer  &  Jack  mines,  the  average  cost  for  three 
months,  during  which  time  204,500  tons  of  ore  were 
moved,  was  per  ton  of  ore  hauled,  2.108c.,  and  per  ton- 
mile,  1.72c.;  the  number  of  trains  hauled  having  been 
1583;  the  number  of  trucks  hauled,  7916;  the  ore  hauled 
per  train,  120  tons;  the  ore  hauled  per  truck,  28.8  tons; 
the  weight  of  locomotives,  46  tons;  the  bare  weight  of 
one  truck,  11.5  tons. 


Blasting  Pole  Holes 

The  holes  made  for  telephone,  trolley  and  other  poles 
can  be  blasted  by  electricity,  according  to  Dupont  Magor 
zine.  The  holes  should  be  4  ft.  deep  for  a  20-ft.  pole 
to  7  ft.  for  a  50-ft.  The  average  hole  is  4^  to  5  ft. 
deep.  Poles  are  set  for  telephone  service  150  to  175  ft. 
apart  with  an  average  of  35  to  the  mile.  The  holes  have 
a  diameter  varying  from  14  to  18  in.  The  cost  of  dig¬ 
ging  holes  for  25-ft.  poles  by  post-hole  diggers  is  about 
58c.  each. 

When  blasting  the  holes 
by  dynamite,  the  explo¬ 
sive  should  be  distributed 
in  the  hole,  as  a  charge  at 
the  bottom  only,  does  not 
open  the  hole  at  the  sur¬ 
face.  A  4-ft.  punch  bar 
can  be  used  for  making 
the  cartridge  hole.  It  can 
be  driven  into  place  with 
a  sledge  and  if  knocked 
sidewise  when  driving  can 
be  removed  without  diffi¬ 
culty. 

As  the  dynamite  must 
be  distributed,  much  time 
can  be  saved  by  making 
up  cartridges  of  paper,  4 
ft.  6  in.  long,  by  rolling 
stiff  wrapping  paper 
round  a  stick  of  proper 
diameter  and  fastening 
four  quarter  sticks  of 
40%  dynamite  about  6  in. 
apart  beginning  at  the 
bottom,  as  shown  in  the 
figure. 

These  small  cartridges 
can  be  kept  in  place  by  the  use  of  ordinary  pins,  stuck 
through  the  walls  of  the  paper  tube.  This  spaces  the 
dynamite  plugs  properly  and  leaves  a  free  space  between 
them,  thereby  insuring  the  firing  of  the  lower  pieces,  the 
cap  always  being  placed  in  the  top  piece.  Without  the 
paper  tube,  there  is  some  danger  of  the  lower  pieces  not 
exploding,  especially  if  much  loose  dirt  intervenes.  Water 
does  not  affect  the  proper  exploding  of  the  lower  pieces, 
but  loose  soil  does.  A  convenient  way  of  placing  the 
pieces  of  dynamite  is  to  have  a  stick  with  marks  1,  2,  3, 
4,  etc.,  on  it,  and  push  the  pieces  into  the  tube  one  at  a 
time  and  pin  them  in  place. 

The  fuse  need  project  only  2  or  3  in.  above  the  surface, 
and  shoidd  be  bent  to  one  side.  The  operator  is  safe  in 
staying  within  a  few  feet  of  the  hole,  when  the  dynamite 
is  ex])loded,  as  there  is  no  general  upheaval  of  earth.  An 
ordinary  post-hole  digger  is  desirable  for  removing  the 
loose  earth.  Xo  digging  bars  are  necessary,  the  earth 
being  well  broken.  The  average  time  for  cleaning  is  from 
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5  to  10  min.  The  explosion  hardens  tlie  sides  of  the  hole 
and  makes  tamping  around  the  pole,  when  set,  less  labori¬ 
ous.  About  30  to  50  holes  a  day  can  be  made  by  five  men. 

Calcining  of  Gypsum 

The  principal  commercial  value  of  gyi)sum  arises  from 
the  fact  that  at  the  moderate  temperature  of  130°  C., 
three-fourths  of  its  water  of  crystalliztaion  is  expelled, 
yielding  plaster  of  paris.  Water  begins  to  come  off  below 
100°  C.,  but  very  slowly  up  to  130°.  At  163°  C.  more 
water  is  expelled,  and  if  a  temperature  of  221°  is  not 
exceeded,  the  resulting  plaster  is  still  serviceable,  but  if 
calcined  above  that  temperature,  the  plaster  becomes 
increasingly  slow  to  set  with  the  addition  of  water.  At 
343°  C.  gypsum  is  completely  dehydrated,  and  the  “dead 
burned”  plaster  loses  all  hydraulic  properties,  becoming 
C'aS04,  or  anhydrite.^ 

In  practice,  two  dissimilar  methods  are  employed  for 
calcining  gypsum.  The  older  method  uses  kettles  hold¬ 
ing  up  to  25  tons.  The  gypsum  is  first  pulverized  by 
passing  successively  through  jaw  crushers,  gyratory 
crushers,  and  buhr  mills,  and  is  then  charged  slowly  into 
the  kettles,  which  are  heated  from  outside  and  are  pro¬ 
vided  with  interior  stirring  devices.  In  about  1  hr. 
after  filling,  the  mass  reaches  a  temperature  of  239°  F. 
and  begins  to  “boil”  by  rapid  ex])ulsion  of  water.  When 
it  reaches  350°  F.,  the  plaster  is  discharged  into  a  cool¬ 
ing  pit,  and  is  afterward  screened,  the  coarser  grains 
being  reground. 

The  more  modern  Cummer  continuous  process  utilizes 
a  rotary  kiln  through  which  furnace  gases  and  hot  air 
are  drawn  by  fan.  In  this  method,  the  gypsnm  is  crushed 
only  to  nut  size  before  being  fed  automatically  and  con¬ 
tinuously  into  the  kiln.  It  passes  through  the  kiln 
in  about  10  min.  and  is  discharged  at  a  temperature  of 
nearly  590°  F.,  which,  however,  is  not  sufiicient  to  “dead 
burn”  the  gypsum  owing  to  the  ])resence  of  moisture 
which  is  not  fully  expelled  during  the  short  stay  in  the 
kiln.  The  hot  gypsum  is  then  stored  in  brick  bins,  where 
the  mass  acquires  a  uniform  temperature  just  sufficient 
to  produce  plaster  ])aris  of  the  right  (|uality.  The  cal¬ 
cined  lumps  are  then  ))ulverized  and  sifted.  The  ad¬ 
vantages  of  the  latter  method  are  (1)  that  less  than  half 
so  much  fuel  is  rcMpiired  per  ton  of  out))ut,  owing  to  the 
continuity  of  the  heating,  and  (2)  le.ss  power  is  refpiired 
to  pulverize  calcined  than  raw  gypsum. 

♦V 

Concentration  of  Sliming  Minerals 

A  rather  neat  idea  for  the  treatment  of  ores  in  which 
the  valuable  material  is  one  which  slimes  readily,  is  given 
by  Orr  Johnson  Adams,  of  Grand  Junction,  Colo.  (U.  S. 
])at.  1,979,313).  Such  are  certain  vanadium  and  uran¬ 
ium  ores.  These  he  crushes,  breaking  the  (piartz  grains  as 
little  as  possible,  then  classifies  wet. 

The  slime  is  usually  com])aratively  high  in  valuable 
material,  the  coar.se  is  low.  The  coarse  material  is  then 
leached  with  .s(,me  acid  which  is  a  solvent  for  the  mater¬ 
ials  desired.  This  is  a  cheap  process,  as  the  coarse  ma¬ 
terial  is  quickly  leached,  and  there  is  usually  only  a  small 
])ercentage  of  acid-consuming  impurities  in  it. 

’Extract  from  Bulletin  11  of  the  Oklahoma  Geoloprical 
Survey,  by  L.  C.  Snider. 


The  solution,  after  being  sufficiently  neutralized  by  suc¬ 
cessive  applications  to  the  coar.se  ore,  is  then  mixed  with 
the  ])reviously  separated  slime.  The  impurities  in  this 
material  will  precipitate  the  valuable  materials  (such  as 
vanadium,  uranium,  etc.),  giving  all  of  the  original  valu¬ 
able  material  in  a  slime  concentrate  of  small  bulk.  Tliis 
concentrate,  then,  can  afford  comparatively  high  freight 
and  treatment  charges. 

Standard  Umbrascope  Smoke  Tester 

This  instrument  has  l)een  designed  for  u.<e  in  cities  and 
towns  where  tlie  smoke  ordinances  for  the  regulation  c' 
the  density  of  smoke  are  in  force.  The  method  employed 
in  determining  the  density  of  smoke  is  by  comparison 
with  smoked  glass  of  certain  light-absorbing  power,  says 
Poicer,  Dec.  2,  1913. 

The  tester,  or  umbrascope,  which  is  manufactured  by 
Williams,  Brown  &  Earle,  Inc.,  918  t'hestnut  St.,  Phila¬ 
delphia,  Penn.,  consists  of  a  nickel-plated  tube,  in. 
in  diameter  and  4  in.  long.  Xear  one  end  of  this  tube 
are  four  smoked  glas.ses,  in  the  shape  of  half  circles,  so 
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hinged  that  one  or  all  of  them  may  be  swung  into  the 
tube  at  once,  which  clouds  the  view  througli  one-half 
of  the  tube.  The  clear  sky  is  viewed  through  the  other 
half  of  the  tube  and  throiiijh  as  inanv  glasses  of  sptu  i- 
fied  density  as  the  law  requires.  A  comiiarison  between 
the  glass  and  the  .smoke  decides  which  is  the  darker. 

♦V 

Sprague’s  Method  for  Lead  Arsenate 

The  customary  method  of  manufacturing  lead  arsenate 
is  to  ])recipitate  the  comi)onnd  from  solution.  .Vccording 
to  ('.  B.  S])rague,  of  tin*  rnited  States  Smelting  Co.,  this 
substance  may  be  formed  by  roasting  compounds  contain¬ 
ing  lead  oxide  and  arsenious  acid  together  (U.  S.  pat. 
1,964,923).  The.se  ingredients  iuhmI  not  be  in  molecular 
proportion,  if  an  excess  of  arsenious  oxide  is  pre.sent  it  is 
more  or  less  completely  exi^clled,  while  an  excess  of  lead 
sim])ly  remains  a<  .some  one  of  the  oxides,  in  the  fused 
material,  and  finally  in  the  leached  residue.  Tn  practice 
speiss  and  litharge  are  used,  about  4.4  lb.  of  litharge  ]icr 
pound  of  arsenic  in  the  speiss  producing  about  six  pounds 
of  lead  arsenate. 

These  are  roasted  with  access  of  air,  and  the  roast 
conveyed  to  leaching  kettles  and  extracted  with  25  to 
30%  caustic-soda  solution,  about  1.5  lb.  of  caustic  per 
pound  of  lead  arsenate.  After  leaching,  the  solution  is 
filtered  from  the  insoluble  residin',  and  the  alkali  nou- 
tralizcd  with  acetic  or  nitric  acid,  precipitating  the  lead 
ar.'cnate.  “The  acid  may  then  !  ('  regenerated  bv  an  ap- 
projiriate  method.” 
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I  THE  COST  OF  DOING  THINGS  | 
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Summary  of  Machine-Drill  Data 

'I'iie  following?  data  were  eoinpiled  from  articles  which 
have  already  appeared  in  the  “Cost  of  Doiii"  'I’hings.” 
For  more  details  of  o])erating  conditions  reference  may 
he  made  to  articles  xinder  the  name  of  the  operating  com¬ 
pany. 

Alaska  Treadwell  mines,  Douglas  Island,  Alaska: 
Average  tonnage  secured  in  slopes  per  machine  drill 
shift,  34.7  tons;  drilling  rate,  2S  ft.;  length  of  shift,  10 
hr.  In  drifts,  3I/4  Ingersoll-Rand  drills  are  used,  it  re¬ 
quires  40  min.  to  set  up  machine  and  the  drilling  rate  is 

33  ft.  ]>er  shift.  Hecords  for  1911  at  the  Alaska  Tread¬ 
well,  United  and  i\Ie\ican  mines  show  that  the  rate  of 
drilling  per  machijie  shift  in  stoping  ranged  from  28.58 
ft.  to  32.71  ft.;  in  development,  33  to  41  ft.  On  the 
Readv  Bullion  claim  57.7  tons  were  secured  in  stopes 
per  drill  shift. 

British  Columhia  Co])i)er  Co.,  Motherlode  group. 
Greenwood,  B.  ('.,  using  a  Sullivan  3t/4-in.  U  F-2  drill, 
an  average  of  31  ft.  of  holes  are  drilled  ]K‘r  8-hr.  shift. 
About  lis  tons  are  secured  ])cr  drill  shift  in  stojxes. 

North  Star  Mines,  Crass  Valley,  Calif.,  operates  on  an 
average  of  eight  piston  and  15  hammer  drills  daily.  In 
drifts  it  re(|uires  1.75  hr.  to  set  up  machines  on  ver¬ 
tical  bars,  including  time  recpiired  to  clean  out  face.  To 
rig  a  machine  on  horizontal  bar  takes  35  min.  About  43 
ft.  of  holes  are  drilled  ])er  8-hr.  shift  with  No.  8  water 
Ijcyner  drills.  In  stojxes  12-.V  Waughs  usually  drill  25  ft. 
of  holes  in  5!^  hr.  actual  drilling  time.  5.04  tons  are  se¬ 
cured  i>er  drill  shift. 

i\Iammoth  C()p])cr  Co.,  Mammoth,  Calif.  At  this  mine 
about  38  tons  of  ore  are  hrokiut  in  stopes  and  1.0  ft.  of 
advance  made  in  develo]*ment  |)cr  drill  shift.  Operating 

34  ))iston  and  five  hammer  drills  rc(|uires  902,300  cu.ft. 
of  air  ])cr  day.  It  I’ccpnres  about  an  hour  to  set  up  drills 
in  drifts,  making  two  set-ups  the  average  drilling  rate 
is  00  ft.  of  holes  per  8-hr.  shift.  In  stopes.  Ingersoil 
Sergeant  0-24  drills  average  45  ft.  of  holes  per  shift. 

Erie  Consolidated  mine,  Gaston,  Calif.,  operating  two 
j'iston  and  thri'o  hammer  drills  consumes  30<*,(Ht0  cu.ft. 
of  air  ])er  day.  In  drifting  1  V5  hr.  is  re(|uircd  to  muck 
hack  and  i/£>  hr.  to  set  up  a  machine,  with  two  set-ups 
55  ft.  of  holes  ar(‘  drilled  in  an  8-hr.  shift.  In  stones 
8-C  Waughs  drill  from  30  to  54  ft.  ]H“r  shift. 

Bittshurg  Silver  Beak,  Blair,  Nev.,  water  Leyner  and 
Ingersoll-Rand  )»iston  drills  arc  iiseal  in  developmeni, 
about  35  ft.  of  hoh's  are  drilled  in  an  8-hr.  shift  and  ;).5 
ft.  of  advance  made.  In  stoi)es.  45.5  tons  of  ore  are  se¬ 
cured  or  45  ft.  of  holes  are  drilled  jierdrill  shift  with 
air  hammer  drills. 

Cananea  Consolidated  Copper  Co.,  Cananea,  IMcx.  In 
drifts  the  drilling  rate  is  a])j)ro.\iniately  40  ft.  per  9-hr. 
shift,  allowing  40  tnin.  for  set-up.  In  stopes  the  rate 
is  90  ft.  with  Ingersoil  B  f'-21  stoper  drills. 

Ohio  Cop])er  Co.,  Bingham  Canon,  Utah.  This  mine 
secures  about  44.fi  tons  per  drill  shift  worked  in  the  mine 
including  develo])ment.  In  drifts  an  average  of  24.5  ft. 


are  drilled  in  8-hr.  shifts  allowing  for  two  set-ups  of  one- 
half  hour  each.  In  stopes,  the  average  for  Waughs  is 
six  fi.5  ft.  holes  or  39  ft.;  and  for  3l/^-in.  Sullivans,  five 
10-ft.  holes  or  50  ft.  of  holes. 

Liberty  Bell  mine,  Telluride,  Colo.  In  stopes,  37  tons 
are  secured  per  8-hr.  drill  shift  and  from  75  to  80  ft.  of 
holes  are  drilled  with  Ingersoil  B  C-21  stopers.  In  drift¬ 
ing  Ingersoil  C-110  2%  drills,  making  two  set-ups  and 
including  time  required  for  picking  down,  drill  about  45 
ft.  of  holes  per  shift. 

Dome  Mines,  Borcupine,  Out.  During  a  three-month 
})eriod  ended  Mar.  31,  1913,  Ingersoll-Rand  No.  43  pis¬ 
ton  drills  in  drifts  averaged  3fi  ft.  of  holes  per  9-hr.  shift 
and  broke  1.68  linear  ft.  of  drifts.  In  raises  Rand  B  C 
Xo.  26  Butterfly  hand  hammer  drills  averaged  16.5  ft.  of 
holes  and  broke  9.62  ft.  of  raise  per  shift.  In  stope^, 

43.7  tons  of  ore  were  secured  i)er  shift  and  the  drilling 
rate  averaged  from  39  ft.  of  holes  for  piston  drills  to 

38.7  ft.  for  air  hand  hammer  drills. 

♦  # 

Steam-Shovel  Work 

The  following  is  an  extract  from  a  “Hand-Book  of 
Steam  Shovel  Work,”  p.  236,  issued  by  the  Bucyrus  Co., 
and  is  a  record  of  shovel  No.  1983  of  the  Oliver  Iron 
Mining  Co.,  Seller’s  Bit,  Hihhing,  Minn.  This  shovel 
was  working  in  the  soft  ore  typical  of  the  Mesabi  range. 
There  was  some  taconite  mixed  with  it  and  some  “paint 


BLAsr[\(i  Foi;  Stkaxx-Smovki.  Woi!K 


rock.”  The.<('  materials  did  not  occur  in  the  form  of 
regular  intrusions,  hut  were  scattered  through  the  ore  in 
lumps  of  6  in.  in  diameter  and  ui»wards.  Sometimes 
pieces  too  large  for  one  man  to  handle  were  encountered. 
The  ])aint  rock  was  in  smaller  chunks  and  so  soft  that  it 
was  broken  by  the  dipper  when  it  penetrated  it.  Great 
(‘are  was  exercised  in  excluding  foreign  matter  from  cars, 
and  for  this  reason  it  was  often  necessarv  to  stop  the 
shovel  completely.  Tlie  delays  in  getting  rock  out  of 
the  way  generally  followed  a  process  called  “clawing 
down.”  The  ore  was  blasted  and  doubtless  the  natural 
solidity  of  the  ore  was  affected  hv  the  blasting,  but  not 
to  such  an  extexit  that  the  material  would  crumble  anr* 
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fall  down  itself.  To  handle  rock  and  foreign  material, 
four  7-yd.  cars  were  spotted  at  the  shovel  after  each  train 
was  loaded.  The  next  train  coupled  on  these  cars  and 
they  were  handled  as  a  part  of  the  train  as  long  as  it  was 
loading.  The  siiovel  and  loading  tracks  were  standard 
gage,  laid  with  standard  ties  and  50-  or  60-lb.  rails.  The 
shovel  was  moved  forward  on  6-ft.  sections,  but  after  it 
was  moved  50  ft.  a  standard  track  was  laid  behind  the 
shovel  and  connected  with  the  loading  track.  This  track 
became  the  loading  track  for  the  next  cut.  When  the  fol¬ 
lowing  study  was  made  the  mine  was  working  apparently 
at  full  capacity.  For  blasting,  holes  were  churned  16  to 
20  ft.  back  from  the  edge  of  the  hank.  These  were  sprung 
with  two  to  four  %-in.  sticks  of  60%  dynamite  and  then 
loaded  with  about  two  kegs  of  black  powder  to  each  hole. 
No  attempt  was  made  to  blow  the  bank  down,  the  desire 
being  to  give  the  material  a  slight  shaking.  A  typical 
cross-section  is  given  herewith  followed  by  observations 
given  in  the  report : 

Material,  iron  ore;  type  of  shovel,  95  B;  distance  of 
move,  6  ft.;  kind  of  teeth,  rock;  lift,  9  ft.;  size  of  ties, 
6x6  in.  and  6x8  in.  by  8  ft. ;  size  of  bucket,  2^  yd. ;  age 
of  shovel,  second  season ;  shift,  10  hr.,  two  shifts  per  day. 

Coal  was  brought  up  in  dump  cars ;  plank  laid  from  car 
to  coal  bunker,  and  coal  carried  across  in  boxes,  each  hold¬ 
ing  about  a  cubic  foot.  Water  was  taken  from  locomotive 
tender.  Repairs  were  made  on  Sundays  and  as  needed; 
complete  overhauling  in  shop  each  season  if  needed.  This 
shovel  had  never  been  in  shop  even  for  minor  repairs. 

Coal  used,  2%  to  31/4  tons  per  shift;  oil  used,  li/4  gal. 
valve  per  shift,  II/4  gal.  black  and  %  lb.  of  grease ;  water 
used,  4000  to  6000  gal.  per  shift. 

Kind  of  track,  etc.,  60-lb.  standard  rail ;  kind  and  size 
of  cars  used,  steel  ore  cars  of  100,000  lb.  capacity,  wood 
ore  cars  of  70,000  lb.  capacity. 

Train  was  braked  by  air;  hand  signals  were  used  by 
man  on  ground ;  60-ton  standard  locomotives  used. 
Length  of  haul  to  mouth  of  pit,  ^  mile. 

Two  trains,  two  locomotives.  Locomotives  alternated 
with  trains  to  be  loaded.  Locomotive  took  full  train  in 
and  brought  back  six  empties;  then  stood  on  siding  and 
waited  until  other  train  was  out  of  way. 


Weather,  fair,  warm  and  sunny. 


Started  work  1 :20 

and  stopped 

work  6  :30, 

making 

the  total  time  covered 

5  hr.  19  sec. 

Minutes 

Seconds 

Per  Cent. 

Actual  working . 

173 

30 

.57,9 

Waiting  for  cars . 

71 

5* 

23  6 

Moving  shovel . 

9 

40 

3  2  , 

Miscellaneous  delays: 

Taking  rock  from  car. . . 

.  4 

40 

16 

Breaking  rock . 

.  5 

15 

1.8 

Breaking  rock . 

.  18 

50 

6.2 

Clawing  down . 

.  1 

10 

0  4 

Clawing  down . 

.  2 

45 

0.9 

Breaking  rock . 

.  2 

40 

0.9 

Picking  rock  from  car . 

.  9 

3.5 

3.2 

Clawing  down . 

.  1 

0 

0.3 

Total  time  under  observation.. 

.  .300 

10 

100.0 

*  While  waiting  for  the  cars  the  shovel  was  idle  23 

min.  .5  sec.  out  of  the  71  min. 

5  sec.,  but  spent  the  remaining  48  min.  as  follows: 

I.<oading  rock . 

.  25 

min.,  5  sec 

Clawing  down . 

.  5 

min.,  40  sec 

Casting  ahead . 

.  17 

min.,  15  sec 

The  cost  of  direct  labor  per  day  on  standard  basis  was: 
Runner,  $5;  craneman,  $3.60;  fireman,  $2.40;  four  pit 
men,  $6;  eight  rockmen,  $12;  total,  $29.  During  the 
observation  there  were  231/^  cars  of  50  tons  and  five  of 
35  tons  loaded,  a  total  of  1350  tons.  Counting  two  tons 
per  cu.yd.,  the  total  yardage  was  675  cu.yd..  this  gives  a 
cost  for  direct  labor  of  2.15c.  per  cu.yd.  By  a  process 
of  analysis  this  was  distributed  as  follows:  Charge  to 


waiting  for  blasters,  0.225c.;  to  actual  loading  and  delays 
moving  up,  1.314c.;  and  charge  to  transportation  0.611c. 
The  actual  ratio  of  coal  to  water  consumption  was  6 
'o  7.7. 


Camp  Bird  Mine 

The  following  data  were  taken  from  figures  given  in 
the  annual  report  of  the  C'amp  Bird,  Ltd.,  Ouray,  Colo. 
The  cost  figures  were  taken  from  the  profit  and  loss  state¬ 
ment  for  year  ended  June  30,  1913: 

OPERATING  RESULTS  FOR  YEAR  ENDED  JUNE  30,  1913. 


Receipts:  Per  Ton  Milled 

By  sale  of  bullion .  $12  51 

By  sale  of  concentrates . .  9.84 

From  cyanide  slaKs  and  matte .  0.06 

Miscellaneous  receipts .  0  05 

Interest  on  bank  balances .  0 ,  ();} 


Total  receipts  from  operating  Camp  Bird  mine .  $22.49 

Expenditures:  Per  Ton  Milled 

Mining:  Blocking  out  ore .  $0.69 

Ore  breaking .  0.83 

Timbering .  0.45 

Loading  and  tramniii.g .  0.72 

Hoisting .  0.24 

Electric  lighting .  0.03 

Pumping .  0.12 

Engineering,  geology,  etc .  0.03 

Mine  sampling  and  assaying .  0.04 

Foreman  and  shift  bossc.s .  0.29 

Power  exjjense .  0 .  .57 

Maintenance .  0.52 

Other  mine  expense .  0.10 


Total  mining .  $4.63 

Tramway .  $0.16 

Stamp  mill;  labor,  crushing,  etc .  0.87 

Supplies  and  fuel  .  0.31 

Assaying  and  letorting .  0.0.5 

Foreman .  0.08 

Maintenance .  0.31 


Total  .stamp  n-.ill .  $1.62 

Cyanide  mill;  Labor .  0.18 

Supplies  and  lights .  0.49 

Assaying .  0.04 

Foreman .  0.12 

Maintenance .  0.04 

Other  cyanide  expense .  0.12 


Total  cyanide  r..ill  expense .  .  $0.99 

Shipping  and  selling  expense . • .  $2.78 

General  expenses  including  taxes .  3.43 

Depreciation  on  plant  charged  off .  1.00 


Total  cost  of  production .  $14.61 

30,012  dry  tons  milled 


During  the  year  ojxiratioiis  were  reduced  to  a  scale 
where  ore  could  be  furnished  to  but  25  stamps  in  tbe  60- 
stamp  mill.  Ore  reserves  were  summed  up  as  follows: 
Positive  and  partly  developed  ore,  23,000  dry  tons  that 
should  yield  a  profit  of  $239,000 ;  probable  ore,  8000  dry 
tons  that  should  yield  a  profit  of  $87,000.  This  esti¬ 
mate  does  not  include  ar.y  ore  that  may  be  developed  be¬ 
low  the  6th  level. 

Of  the  gold  value  in  the  crude  ore  there  was  a  saving 
of  93.79%.  Of  the  total  value  extracted  there  was  ob¬ 
tained  by  amalgamation,  49.28%  ;  concentration,  43.91%  ; 
cyanidation,  6.81%.  Of  the  total  contents  extracted  gold 
constituted  85.74%;  silver,  9.92%;  lead,  2.33%;  copper, 
2.01%.  Gold  content  continued  to  decline. 

«r# 

Refining  Cost  of  Silver  in  Copper 
Bullion 

It  costs  about  0.6c.  per  oz.  to  refine  the  silver  obtained 
from  copper  bullion.  As  a  consequence  copper  bullion 
carrying  150  oz.  Ag  per  ton  will  cost  60c.  per  ton  more 
to  refine  than  a  50-oz.  Ag  per  ton  bullion,  without  consid¬ 
ering  any  metal  losses  m  the  higher  grade  of  bullion. 
This  often  explains  a  difference  in  refining  tolls  which 
otherwi.se  seems  inexplicable. 
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Carnotite — II. 

By  Thomas  F.  V,  Curkan* 


SYNOPSIS — Carnotite  mining  is  expensive,  as  the  min¬ 
eral  is  widely  disseminated,  no  highly  concentrated  de¬ 
posits  being  known.  It  is  concentrated  on  the  ground,  and 
compounds  finally  made  in  Eastern  or  European  labora¬ 
tories.  Special  units  are  used  to  measure  its  radio  ac¬ 
tivity. 

♦V 

Taken  as  a  whole,  it  should  be  reiterated  that  the  car- 
notite-ore  resources  are  important  commercially,  but  that 
they  are  extremely  limited  if  measured  by  their  capacity 
to  produce  say  150  tons  per  month  of  ore,  averaging  not 
less  than  2%  uranium  oxide.  At  present  four  tons  of 
what  should  be  shipping  ore  is  thrown  on  the  dump  for 
every  ton  of  ore  that  is  shipped.  The  average  cost  of 
iniinng  and  sacking  2000  lb.  of  carnotite  ore  is  $32,  and 
this  does  not  take  account  of  mine  depreciation,  as  it  cer¬ 
tainly  should  be  made  to  do.  The  sacks  cost  $3.50  and 
$4.50  per  ton  of  ore,  the  wagon  hauling,  $20  per  ton, 
the  packing  from  many  of  the  mines  to  wagon  road  costs 
$7.50  per  ton,  and  the  freight  to  Galveston  from  Placer- 
ville  costs  $9.50  per  ton.  If  the  ore  is  sampled  in  Den¬ 
ver,  $1  additional  should  be  added  to  freight  charge,  and 
$3.50  per  ton  for  sampling  charge.  The  freight  to  Eu¬ 
ropean  ports  is  from  $3.60  to  $5  per  ton.  The  usual 
price  paid  for  this  ore  has  been  about  $2  per  pound  U^Og, 
but  when  the  presence  of  mesothorium  seemed  to  frighten 
the  radium  makers  in  the  early  part  of  1913,  and  the 
price  of  radium  bromide  dropped  from  $71  to  $69  per 
mg.,  they  began  immediately  to  slash  the  price  paid  to 
the  producers  of  carnotite,  notwithstanding  that  they 
only  then  receive  from  the  ore  buyer  about  8%  of  its 
contained  value  in  radium,  ^'anadium  and  uranium. 
Since  then,  the  price  of  radium  bromide  has  advanced 
tremendously,  some  quotations  being  $150  per  mg.,  but, 
strange  to  say,  the  radium-makers  seem  to  think  there  is 
now  very  little  relation  between  the  selling  price  of  rad¬ 
ium  bromide  and  the  price  they  wish  to  pay  for  carno¬ 
tite.  Nevertheless,  they  are  dependent  upon  carnotite 
for  their  radium  output. 

The  carnotite  shipped  from  Paradox  in  1911,  aggre¬ 
gated  1515  tons  containing  26  tons  of  uranium.  In  1912, 
the  output  was  1092  tons  containing  22  tons  of  uranium. 
The  decrease  was  due’'partly  to  inabtivity  of  two  corporate 
operators  during  part  of  1912,  and  also  partly  because 
many  of  the  rich  surface  pockets  of  carnotite  had 
been  worked  out  and  much  exploration  work  was  neces¬ 
sary.  The  output  for  1913  will  be  about  1200  tons,  con¬ 
taining  about  25  tons  uranium.  If  the  mining  is  pushed 
energetically  in  1914,  the  output  should  be  about  2000 
tons,  containing  40  tons  uranium,  but  the  1915  output 
would  show  a  material  falling  off.  In  order  to  produce 
carnotite  steadily  and  regularly,  exploration  and  develop¬ 
ment  work  must  be  kept  in  advance  of  actual  mining  op¬ 
erations,  and  miist  be  regarded  as  of  prime  importance. 
This  must  necessarily  affect  the  price  of  the  ore. 

Vanadium  has  a  multitude  of  uses,  the  chief  one  being 
as  an  alloy  of  iron,  steel,  copper  and  bronze,  wherefore  it 
is  much  in  demand.  Its  effect  in  well  deoxidized  metal 
's:  (1)  About  one-fifth  of  the  alloy  that  is  added  to  the 
metal,  automatically  scavenges  the  molten  mass  of  nitride 

*Curran  &  Hudson,  Placerville,  Colo. 


and  oxide  gases,  which  gases  are  “poisonous”  and  cause 
the  minute  holes  from  which  rupture  arises:  (2)  one- 
half  of  the  remainder  of  the  alloy  unites  with  the  carbon¬ 
less  portion  of  the  metal  called  ferrite,  and  toughens 
it  still  more;  and  (3)  the  balance  of  the  alloy  acts  upon 
the  carbides,  strengthens  them,  and  distributes  them 
evenly.  Hence,  vanadium-treated  metals  are  uniform, 
close  grained,  tough  and  strong,  and  attain  the  maximum 
in  economy,  safety  and  endurance.  The  cost  of  reducing 
ordinary  vanadium  oxide  to  ferrovanadium  is  about  68c. 
per  lb.  of  vanadium  content.  The  market  price  of  ferro¬ 
vanadium  is  $2.50  per  lb.  of  vanadium  content. 

In  the  form  of  sodium  uranate,  uranium  is  used  for 
tinting  glass,  porcelain  and  ceramics.  In  rich  coloring, 
the  uranate  addition  is  sometimes  as  much  as  25%  of  the 
weight  of  the  glass.  Naturally,  such  glass  is  highly  radio¬ 
active.  The  price  of  sodium  uranate  is  from  $2.70  to 
$3.50  per  lb.,  according  to  its  purity,  or  freedom  from 
vanadium.  Its  reduction  cost  is  about  90c.  per  pound. 

E.  de  Haen,  of  Hanover,  Germany,  advertises  ferro- 
uranium  at  about  $50  per  lb.,  indicating  limited  use.  A 
Sheffield  steel  maker,  a  few  years  ago,  used  a  complex 
Portuguese  ore  containing  uranium,  in  making  steel  for 
the  British  Admiralty.  The  static  and  dynamic  proper¬ 
ties  were  claimed  to  be  so  wonderful  that  the  concern 
spent  $60,000  in  trying  to  produce  another  heat  of  ura¬ 
nium  steel,  but  in  vain. 

Other  Minerals  Are  Radio-Active 

Carnotite  and  pitchblende  are  not  the  only  minerals 
containing  radium.  Under  the  caption,  “Uranium  Ores 
in  Portugal,”  the  Mining  Journal,  London,  says:  “It  has 
now,  however,  been  proved  that  autunites  (uranium  ores 
from  Guarda,  Portugal),  can  successfully  compete  with 
pitchblende;  that  the  known  deposits  of  pitchblende  are 
not  sufficient  to  cope  with  the  world’s  present  demand 
for  radium,  even  were  all  available  ores  placed  on  the 
market  at  once;  that  the  most  suitable  ores  for  the  ex¬ 
traction  of  radium  are  autunites;  that  the  only  known 
exploited  deposits  of  autunites  are  in  Portugal,  and  what¬ 
ever  the  output,  the  increasing  demand  throughout  the 
world  for  this  mineral  can  never  be  supplied;  that  the 
average  value  of  a  1%  autunite  ore  is  £30,  or  at  $4.85, 
$145.50  per  ton,  and  that  there  is  practically  a  free  mar¬ 
ket.”  Commenting,  it  may  be  observed  that  representa¬ 
tive  samples  of  this  ore  gave  uranium  values  varying 
from  0.18  to  2.5%,  with  an  average  of  0.5%,  and  even 
this  low  average  has  been  attacked  by  an  autunite  mine 
shareholder  as  too  high. 

Uranium  Minerals  Occur  in  Australia 

The  Australian  carnotite  is  little  more  than  an  incrus¬ 
tation  and  pow'der  on  the  faces,  joints  and  crevices  of  a 
lode  formation,  which  consists  of  magnetic  titaniferous 
iron,  magnetite,  etc.,  and  quartz  in  association  with  black 
mica  (biotite).  Practically  all  the  secondary  uranium 
minerals  are  encountered,  such  as : 

Torbenite  (copper-uranium  phosphate) 

Autunite  (Calcium-uranium  phosphate) 

Uranophane  (hydrous  uranium-calcium  silicate) 

Carnotite  (potassium-uranium  vanadate) 

Fergussonlte  (niobates  of  rare  earths,  uranium,  etc.) 
Gummite  (hydrous  oxide  of  uranium) 

Uranium  ochre,  monazite,  etc. 
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In  the  treatment  of  these  ores,  a  preliminary  leach  of 
sodium-carbonate  solution  is  recommended  by  Dr.  Doug¬ 
las  Mawson,  of  the  Australian  Ministry  of  Mines,  who 
is  of  the  opinion  that  primary  uranium  minerals  will  be 
found  in  depth.  The  prominence  given  to  the  vugs  lined 
with  crystallized  (piartz,  often  amethystine  or  smoky,  as 
the  feature  of  the  Blount  Gee  ])ortion  of  the  lode,  recalls 
the  characteristic  feature  of  the  Old  Mexico  group  of 
claims  in  Bull  Canon,  also  the  Sundown,  Uranium  Bell, 
and  Bachelor  grou]).  Vugs  filled  with  high-grade  carno- 
tite  are  frequently  encountered  in  Ijong  Park,  but  the 
lining  is  soft,  almost  decomposed  and  they  are  probably 
only  old  water  courses.  Little  is  known  of  the  Turke¬ 
stan  carnotite;  it  is  said  to  be  low  grade,  not  over  0.5% 
u ra n  i  u m-ox  i  de  content. 

Rutherford  and  Soddy  early  suggested  that  radium  is 
a  disintegration  product  of  one  of  the  radio-active  sub¬ 
stances  present  in  pitchblende,  and  from  the  fact  that 
radium  and  uranium  are  always  found  together,  that 
probably  uranium  is  the  primary  source  of  radium.  If 
so,  the  amount  of  radium  in  a  mineral  always  should  be 
in  a  constant  ratio  to  the  amount  of  uranium.  This  cpies- 
tion  was  attacked  experimentally  by  Boltwood,  McCoy 
and  Strutt,  and  the  results  obtained  afford  a  direct  and 
satisfactory  ])roof  that  the  amount  of  radium  is  directly 
proportional  to  the  amount  of  uranium.  The  amount  of 
radium  per  gram  of  uranium  was  found  to  be  3.1  X  lb-' 
gram.  Consequent! v.  one  gram  of  radium  eleincnit  is 
present  in  a  mineral  containing  3(>()0  kg.  of  uranium. 

Elkc'TRICal  Axt)  Piiot()(;i!Ai>hi(-Plati:  Mkthod  of 
D I  ;t  i:i!  vr  I  \  I X  ( :  R  a  I )  I r  1  o  v 

Two  methods  may  be  employed  for  examination  of  rad¬ 
iation  of  carnotite  ore:  (f)  Photographic  plate,  and  (2) 
ionizing  action  of  the  rays  on  surrounding  gas,  i.e.,  elec¬ 
troscope.  The  photographic  method  has  been  displaced 
by  the  electrical  method,  because  it  usually  takes  a  day’s 
exposure  to  darken  the  film  appreciably  and  this  darken¬ 
ing  may  be  produced  by  rays  not  proceeding  from  the 
uranium  constituent  of  the  ore.  Again,  the  thickness 
and  rajhdity  of  the  films  used  affects  the  photographic 
effect  of  the  different  types  of  radiation.  However,  this 
method  is  valuable  in  investigating  curvature  of  the  path 
of  the  rays  when  deflected  by  a  magnetic-  field. 

The  electrical  method  is  a  rapid  and  acc  urate  means  of 
quantitatively  examining  the  radiation  over  wide  range 
from  extremely  small  intensity  to  very  high  intensity. 

The  extremely  fine  state  of  division  of  carnotite  pre¬ 
cludes  successful  ore  dressing.  ^lagnetic  ex])erimcnts 
have  been  unsuccessful.  A  method  of  sliming  and  subse¬ 
quent  attrition  wlu-reby.  the  values,  in  the  form  of ‘slimes, 
might  be  filter  pressed  or  settled,  lost  one-third  of  the 
contained  values.  Crushing  the  ore  and  subsc'quent 
screening  dry,  gave  negative  results  on  works  scale,  al¬ 
though  preliminary  laboratory  experiments  gave  ])romise 
of  success.  An  elaboration  of  this  method  is  to  crush 
the  ore  coarsely  and  feed  it  through  a  revolving  cylin- 
drical-sha])ed  copper  brush,  which  removes  the  carnotite 
incrustation  from  the  sa:  ;1  grair.s,  without  breaking  the 
latter,  then  screening  through  a  sieve  having  mesh  tevo 
fine  to  permit  the  sand  grains  going  through,  thus  separ¬ 
ating  the  sand  grains  from  the  carnotite. 

.\lKALIXK  LkACH  FOIt  P]XTUArTIOX 

Leaching  without  agitation  is  impossible'.  Carbonate 
of  sodium,  rendering  insoluble  the  lime  present  in  the  ore 


as  sulphate,  is  advantageous.  Nevertheless,  freely  formed 
calcium  sulphate  is  a  great  hindrance  to  clarification  of 
liciuors  and  the  free  washing  of  the  j)ulp.  The  action  of 
the  acid  on  the  c-lay-like  snbstanc-es  ])resent,  ])roclncc's 
colloids,  with  disagrc'c'able  results.  The  clay  present  and 
the  gases  formed  from  the  limestone  form  channels 
which  are  characterized  by  the  c-olors  left  by  the  sc'c-ond- 
ary  prc'c-ijiitation  along  their  c-ourse.  No  method  clc'pend- 
ing  ujeon  difference  in  sjcec-ific-  gravities  may  be  employed. 
However,  a  Denver  company  is  experimenting  with  low- 
grade  carnotite  ores  trying  to  c-om-entrate  tbem  by  means 
of  su])posed  difference  in  sjK'cific  gravity  of  sand  and  car¬ 
notite,  the  separation  to  be  effected  by  an  air  blast 
through  a  linen  sheet  c-overing  an  apjearatus  resembling 
a  Wilfley  concentrating  table-. 

It  is  diffic-ult  to  c-onc-eive  of  an  ore  more  susce})tible  of 
chemical  treatment  than  carnotite.  In  a  solution  of 
five  parts  water  and  one  part  c-.ji.  snlphurie  acid,  H5% 
of  the  vanadium  and  uranium  are  in  solution  in  15  min., 
and  the  entire  contents  arc*  in  solution  in  30  minutes. 

The  following  is  a  method  of  alkaline  Ic'ach.  The  orc' 
is  ground  through  a  14-mesh  sc-rc'cn  and  boiled  under  agi¬ 
tation  with  a  10%  solution  of  sodium  carbonate  until  the 
values  are  in  solution,  as  shown  by  the  a])]>c'araiu-e  of  the 
jmlp.  This  solution  is  yellow  and  c-ontains  the  uranium 
as  the  soluble  double'  carbonate  and  tbe  vanadium  as  sod- 
jum  vanadate  (should  there'  be  a  lowc'r  state'  of  oxidation 
of  eithc'r  mc'tal,  as  there  ))robably  will  bc',  a  preliminary 
oxidation  wcndcl  bc'  nec-c'ssary ) .  From  this  solution,  which 
is  drained  or  filterc'd  off.  the  uranium  is  prec-i])itated  with 
a  solution  of  hydraulic  acid  as  sodium  uranate,  whic-h 
settles  f|nickly  and  is  filtc'rc'd  and  di-ic'd.  To  the  filtrate 
containing  the  vanadium,  milk  of  lime  is  added,  which 
precipitates  the  vanadium  as  calc-inm  vanadate,  and  ren¬ 
ders  the  sodium  carbonate  caustic,  an  equivalent 
of  calc-ium  carbonate  being  ]ireci])itatecl  at  the  same 
time.  The  c-austic  solution,  after  filtration  of  the  cal¬ 
cium  vanadate',  is  rc'carbonatc'd  by  the  carbon  dioxide 
from  the  preparation  of  the*  caustic  lime  and  used  over. 
This  method  has  the  advantage  of  using  a  rc'agent.  whic-h 
is  indifferent  to  the  action  of  c-arbonatc's  of  lime  and  iron 
and  has  also  thc'  advantage*  of  ])roclnc-ing  a  high-grade 
uranium  c-om-entrate. 

Many  Mfthods  of  IH:(c)vi;i!Ixc{  Elkmkxts 

In  1890,  O.  F.  Fritc-hc'lc'.  of  Dc-nve-r.  producc'd  500  lb. 
of  a  compound  of  vanadium  and  uranium,  by  an  c'lec-tro- 
lytic-chlorine  method.  Samples  of  this  c-ompound  will  be 
examined  to  ascertain  if  the  radium  values  remain  there¬ 
in. 

The  Dhly  ])roc-ess  treats  the  carnotite'  with  suljthurio 
acid  and  sodium  c-arbonate  in  exc-c'ss  to  ])rc'cipitatc  iron 
and  aluminum  hydrates.  The  uranium  ami  vanadium 
remain  in  solution  in  the  c'xc-c'ss  of  sodium  c-arbonatc'. 
Ammonia  is  addc'd  to  precipitate  the  hydrated  oxide  of 
uranium  which  is  subsequc'iitly  ignitc'd  to  uranium  oxide 
or  sodium  hvdrate  is  added  to  ])roclnc-e  sodium  uranate. 
This  method  does  not  (ommencl  itself. 

The  general  plan  of  c-onc-c*ntration  and  marketing  of 
c-arnotite,  recommended  by  Prof.  .\.  \V.  Forstall,  S.  J.. 
Denver,  in  the  12th  biennial  report  of  the  Bureau  of 
Clines  of  Colorado,  commends  itself,  namely,  the  prepar¬ 
ation  of  sulphate's  consisting  of  the  sulphates  of  barium, 
calcium,  lead,  with  radium  sulphates,  or  uranium  and 
vanadium  oxides  with  numerous  impurities. 
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The  U.  S.  Bureau  of  Mines,  Denver,  under  direction 
of  Dr.  R.  B.  Moore  and  K.  L.  Kithil,  has  undertaken 
the  ])roblem  of  prevention  of  waste  and  of  increased  effi¬ 
ciency  ill  carnotito  mining;  tliey  are  attacking  the  prob¬ 
lem  in  a  spirit  of  enthusiastic  earnestness. 

Carnotite  residues,  after  acid  treatment,  may  contain 
radium  value.s  in  the  form  of  insoluble  sulphates.  These 
are  boiled  with  sodium  carbonate  solution,  thus  changing 
the  values  to  carbonate,  and  after  washing  free  from  all 
sulphates,  are*  leaching' with  hydrochloric  acid.  The  mixed 
chlorides  in  solution  are  then  purified  to  the  desired  de¬ 
gree  of  concentration,  by  fractional  crystallization.  The 
residues  from  the  alkaline,  extraction  return  the  barium 
and  radium  values  as  carbonates.  After  washing  to  free 
the  residues  from  sulphates,  they  are  extracted  with  hy¬ 
drochloric  acid,  and  the  radjum  and  barium  precipitated 
as  sulphates.  Further  concentration  could  be  under¬ 
taken  by  re(‘onversion  into  caibonates,  washing,  re¬ 
extraction  as  chlorides  or  bromides  and  fractional  crystal¬ 
lization. 

The  absorption  process  of  Erich  Ebler  (Heidelberg, 
(lermany),  aims  to  isolate  or  separate  radium,  polonium, 
ionium,  etc.,  by  absorption  by  colloids,  such  as  threads 
of  acetyl -cellulose,  or  of  trisulflde  of  arsenic,  silicic  acid, 
which  colloids  are  concentrated  by  volatilization  or  cal¬ 
cination.  A  very  active  ])rei)aration  of  radium  was  pro- 
(liiced  at  the  iseulenbacli  Radiiim  Works,  Germany, 
l.iy  a  combined  acid  and  alkaline  fiision  process  which  ex¬ 
tracts  the  radium  direct  from  the  minerals  in  the  form 
of  a  crude  suljihate. 

Radio-activity  is  the  manifestation  of  the  disintegration 
of  the  atom,  a  ])rocess  that  is  spontaneous  and  constant. 
In  radium,  this  disintegration  is  so  intensely  rapid  that 
it  may  be  observed  easily  and  studied  —  witne.ss  the  iso¬ 
lation  and  determination  of  the  physical  and  chemical 
properties  of  the  emitted  gas,  known  as  ladium  emana¬ 
tion,  a  product  of  the  transformation  of  radium,  while  the 
continuous  jtroduction  from  radium  of  the  gas  helium  is 
added  evidence  in  support  of  this  theory. 

The  first  commercial  preparations  of  radium-bromide 
were  ])roduced  by  the  Societe  f'entrale  de  Rroduits  C’him- 
i(|ucs,  44  rue  des  Ecoles,  Rari.s,  under  the  direction  of 
D(‘bierne. 

Doctor  Giesel,  chemist  of  the  Chininfabrick,  Brauns- 
weig,  Germany,  first  put  preparations  of  nearly  pure 
radium  salt  on  the  market.  Rutherford  notes:  “Many 
scientific  workers  in  this  way  obtained  nearly  pure  radium 
bromide  at  a  price  initially  of  less  than  one-tenth  of  the 
prices  today.  The  exceedingly  high  price  of  radium  at 
the  present  day,  £16,  or  about  $7!)  per  mg.  of  pure  radium 
bromide  bears  no  relation  to  the  cost  of  separation  from 
uranium  minerals.  The  present  price  is  artificial,  and  has 
resulted  from  the  coiujiarative  rarity  of  deposits  of  pitch¬ 
blende  or  uranium  minerals  containing  fairly  high  per¬ 
centages  of  uranium.  The  extensive  use  of  radium  for 
medical  purposes  as  well  as  for  physical  and  chemical  ex- 
])eriments  has  so  far  absorbed  the  output.” 

Tn  1909,  Lord  Tveagh  and  Sir  Ernest  Cassel  made  a 
<‘ontract  with  the  British  Metalliferous  Mines,  Ltd.,  for 
7i/>  grams  of  pure  radium  bromide  to  be  supplied  from 
the  company’s  mines,  near  Grampound  Road,  Cornwall, 
at  the  price  of  about  $20  per  milligram. 

The  proper  development  of  the  American  carnotite 
industry  is  dependent  largely  upon  the  establishment  of  a 
radium  works  in  New  York,  Philadelphia,  Baltimore  or 


Denver,  that  will  absorb  the  ore  output  of  the  independent 
carnotite-mine  operators,  at  a  reasonable  price.  There  is 
little  business  risk  in  forming  such  a  radium  busine.ss, 
because  radium  extraction  from  the  carnotite  is  being 
done  profitably  and  regularly  in  Europe;  the  new  Under¬ 
wood  tariff  will  lower  greatly  the  price  of  chemicals 
used  in  the  extraction  process;  the  American  use  of  one 
of  these  European  radium-carnotite  extraction  processes 
may  be  acquired,  together  with  experienced  radium  chem¬ 
ists  to  supervise  works’  operations.  The  use  of  radium 
is  increasing  rapidly  in  America,  and  physicians,  surgeons 
and  scientists,  school  and  colleges  are  e.xperimenting  con¬ 
stantly  to  extend  its  use. 

The  committee  for  an  international  radium  standard 
gives  out  the  following  units: 

1  curie  =  quantity  of  radium  emanation  (0.60  cubic  milli¬ 
meter  at  0  C.  and  760  mm.  pressure)  in  equilibrium  with 
1  gram  of  radium  element. 

This  quantity  gives  a  saturation  current  in  an  ionization 
chamber  of  indefinite  dimensions,  of  2.67  million  electrostatic 
units  (0.89  milliampere.)  One  curie  of  emanation  per  liter 
would  equal  a  concentration  of  2670  million  mache  units. 
1  millicurie  =  quantity  of  radium  emanation  in  equilibrium 
with  1  milligram  (one  thousandth  of  a  gram)  of  radium 
element. 

1  microcurie  =  quantity  of  radium  emanation  in  equilibrium 
with  1  microgram  (one  millionth  of  a  gram)  of  radium 
element.  1  microcurie  per  liter  equals  a  concentration  of 
about  2700  mache  units. 

1  milligram-minute  =  quantity’  of  radium  emanation  pro¬ 
duced  in  1  minute  by  1  milligram  of  pure  anhydrous  rad¬ 
ium  bromide.  This  quantiy  is  0.073  microcurie  and  would 
give  per  liter  a  concentration  of  about  180  mache  units. 
1  electrostatic  unit  (e.su.)  current  measure  =  3.33  X  10— lO 
(0.000000000333)  ampere. 

1  mache  unit  (m.u.)  =  saturation  ionization  current  due  to 
radium  emanation  from  a  liter  of  solution  or  gas  expressed 
in  electrostatic  units  multiplied  by  1000. 

♦  # 

Retarding  Dissolution  with  Oxygen 

In  a  0.25%  solution  of  K(’N,  the  rate  of  solution 
of  gold  is  increased  by  dilute  electrolytic  ozone,  but  is 
markedly  decreased  when  the  quantity  is  greater,  3  to 
4%,  says  J.  J.  Andrejew,  in  Zext.  f.  Ehktrochem , 
19,  1913,  according  to  an  abstract  in  “Journ.  Soc.  Chem. 
liid.,”  Oct.  15,  1913.  The  cause  of  the  decrease  is  the  for¬ 
mation  of  a  visible  layer  of  oxide.  A  similar  phenomenon 
is  exhibited  by  hydrogen  peroxide,  although  a  large  ex¬ 
cess  of  peroxide,  or  a  mixture  of  the  two  oxidizing  agents, 
increa.ses  the  rate  of  solution.  This  increased  rate  is  ac¬ 
complished  by  a 'Recomposition  of  the  oxidizing  agent 
with  evolution  of  oxygen.  Tn  more  dilute  cyanide  solu¬ 
tions  (0.01  to  0.05%)  even  atmospheric  o.xygen  will  pro¬ 
duce  the  film  of  oxide  and  will  cause  the  rate  of  solution 
to  be  much  lower  than  it  would  be  otherwise.  Tn  the 
case  of  silver,  there  is  no  reduction  in  the  rate  of  solu¬ 
tion,  but  a  steady  rise  to  a  maximum  as  more  hydro¬ 
gen  peroxide  is  added.  Ozone  alone  has  a  very  slight  ef¬ 
fect.  but  in  combination  with  hydrogen  peroxide  it  in¬ 
creases  the  effect  of  the  latter. 

Mining  in  the  Dominican  Republic 

Among  the  principal  mines  of  the  Dominican  Republic 
now  or  formerly  in  exploitation  are  the  Alto  Yelo  phos- 
pate  mine,  the  rock-salt  mines,  the  chalk  and  talc  mines, 
the  Maimon  del  Cotui  iron  mines  and  other  mines  of  sil¬ 
ver,  copper  and  sulphur  (‘‘Bull.”  Pan-American  Union, 
November,  1913).  The  salt  mines  were  worked  by  the 
natives  before  the  coming  of  the  Spaniards,  and  are  said 
to  be  practically  inexhaustible.  Recently  considerable 
activity  has  shown  in  mining  circles  in  the  Republic  and 
a  number  of  mines  have  been  denounced. 
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Dewhurst  Slag  Pot  Used  at  Mt.  Morgan  Smelting  Works,  Queensland,  Australia 


Pot  shown  is  of  10  long  tons  capacity;  one  of  20  tons  capacity  is  also  used.  Bowl  is  made  in  Sheftield,  England, 
of  particularly  soft  cast  iron.  The  20-ton  bowl  is  cast  in  two  pieces.  Similar  pots  have  been  used  at  Cobar,  N.  S.  W.,  for 

six  years,  yet  show  no  signs  of  wear. 


(Copyright  by  “London  Daily  Mirror.”) 

PuLSATOR  Diamond  Washer  Used  at  the  De  Beers  Mines  at  Kimberley,  South  Africa 
To  catch  the  diamonds  grease  is  used  on  the  tables  which,  in  this  illustration,  somewhat  resemble  amalgamation  plates. 
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Ruixs  OP  Mine  No.  2  Fax  axd  Employees’  Houses  at  Lampacitos,  Mexico 

The  plant  of  the  Cia.  Carbonifera  Agujita  y  Anexas,  at  Lampacitos,  Coah.,  was  destroyed  by  ‘‘Carranzistas, 

the  Affujita  plant  on  Sept.  27. 


Maciiixe  Shops  at  Lampacitos  axd  IOO-Ft.  Steel  Stack  Tiiiioavx  Dowx  by  the  Rebels 

Washer,  tipple,  electric  plant,  shops,  fans,  hoists,  principal  buildings  and  200  dwellings  were~destroyed. 


Ruixs  of  the  Agujita  AVasiiei:  Ruixs  of  the  Lampacitos  Washer 

Plants  had  a  dally  capacity  of  1500  tons.  At  Agujita  there  was  a  Huhrlg  washer  containing  16  Luhrig  jigs, 

screens  and  a  Stewart  washer  with  two  large  jigs. 


Washer  at  Agujita,  Showixg  Bradford  Cleaners  Electric  Power  Plant  at  Lampacitos 

The  entire  plant  of  the  Cia.  Carbonifera  del  Norte  at  Menor  was  similarly  destroyed  Sept.  26.  and  the  following  day  two 
mines  and  all  equipment  of  the  Cia.  Carbonifera  de  Sabinas  at  Rosita  were  destroyed. 
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Wolf  Locomobiles  at  Buckhorn  Mine 

By  H.  C.  Cutler* 

An  interesting  installation  of  prime  movers  furnishing 
power  for  mining  and  milling  is  now  being  made  by  tlie 
Buckhorn  Mines  C'o.  at  Beowawe,  Nev.  The  plant  con¬ 
sists  of  two  Wolf  locomobiles  of  350  hp.  each,  made  by 
the  R.  Wolf  company,  of  Magdeburg,  Germany,  direct 
connected  to  two  alternating-current  generators  fur¬ 
nished  by  the  General  Electric  Co. 

The  Buckhorn  Mines  ('o.,  situated  in  Eureka  County, 
Nevada,  30  miles  south  of  Beowawe,  and  16  miles  west  of 
the  P].  &  P.  R.R.,  controlled  by  George  Wingfield,  of 
Reno,  after  developing  its  property  for  the  past  five  years, 
determined  upon  the  erection  of  a  350-ton  mill  and  cy¬ 
anide  plant.  The  question  of  power  for  this  plant  was 
serious.  Internal-combustion  engines,  owing  to  their  un¬ 
reliability,  and  the  expense  of  transj)orting  oil  16  miles, 
were  out  of  the  question.  The  country  in  the  mine’s  vi¬ 
cinity  was  devoid  of  wood  for  fuel,  and  after  a  careful 
consideration  of  all  the  questions  involved,  F.  J.  Siebert, 
consulting  engineer  for  the  Wingfield  interests,  decided 
on  the  erection  of  a  steam-power  plant  at  Beowawe  on  the 
Southern  Pacific  R.R.,  to  generate  electric  power,  and  a 
30-mile  transmission  line  to  carry  this  power  to  the  mine 
and  mill,  thus  doing  away  entirely  with  the  transporting 
of  fuel  from  the  railroad. 

Competitive  bids  were  called  for  from  all  the  manu¬ 
facturers  of  prime  movers,  and  after  considering  all  the 
advantages  and  disadvantages  of  each  and  the  economies 
attained  the  contract  was  awarded  to  the  Trent  Engineer¬ 
ing  Co.,  of  Reno,  American  agents  for  the  R.  Wolf  Co., 
for  two  compound-condensing  superheated-steam  loco¬ 
mobiles,  VK  XIII  type,  350  hp.  each  under  continuous 
maximum  load  with  a  guaranteed  steam  consumption  of 
10  lb.  and  fuel  consumption  of  1.2  lb.  per  b.hp.-hr. 
These  locomobiles  were  to  be  fitted  for  direct  coupling  to 
two  225-kw.  generators. 

This  installation,  it  is  believed,  will  be  the  first  of  ds 
kind  in  the  United  States  although  there  are  over  1,000,- 
000  hp.,  in  Wolf  locomobiles  alone,  distributed  through¬ 
out  the  different  countries  of  the  world,  in  over  6000 
units. 

These  locomobiles  have  been  used  in  Europe  for  a 
number  of  years  with  great  success  in  all  sizes  from  20 
hp.  to  1000  hp.,  and  show  within  these  limits  economies 
which  compare  favorably  with  the  best  class  of  turbines 
in  large  units.  Within  the  ])ast  year  they  have  l)een  de¬ 
scribed  thoroughly  in  a  number  of  the  American  techni¬ 
cal  journals.^ 

Essentially,  the  locomobile  is  a  combined  boiler  and  en¬ 
gine.  The  boiler  is  of  the  locomotive  type  with  re¬ 
movable  tubes  and  a  superheater,  consisting  of  a  number 
of  pipe  coils,  in  one  end  through  which  the  waste  gases 
at  high  temperature  circulate.  The  engine  is  mounted 
on  top  of  the  boiler  and  is  of  the  compound  condensing 
type  for  su])erheated  steam  using  the  uniflow  (‘vlinder, 
which  affords  the  greatest  utilization  of  the  high-pressure 
su])erheated  steam  and  reduces  the  cylinder  condensa¬ 
tion  to  a  minimum. 

Frequent  tests  have  shown  a  fuel  consumption  of  from 
0.8  to  1.2  lb.  of  coal  (13,500  B.t.u.)  and  from  7  to  9  lb. 
of  steam  per  b.hp.-hr.  There  are  a  number  of  advant- 

♦Mininff  engineer,  Reno,  Nevada. 

'“Power,”  May  20,  1913;  “Coal  Ape,”  Sept.  13,  1913;  “Rnp;. 
and  Min.  Journ.,  ’  Nov.  15,  1913. 


ages  claimed  for  this  class  of  engine  over  the  ordinary 
kind.  First,  the  combination  of  boiler  and  engine  in  one 
unit  requires  a  minimum  floor  space  for  setting  and  oidy 
the  slightest  of  foundations.  No  expensive  or  compli¬ 
cated  brick  setting  for  the  boiler,  and  consequently 
smaller  and  cheaper  engine-room  buildings.  Second, 
complete  and  siniiile  sujiervision  of  the  whole  plant  at 
once  by  one  attendant.  Third,  great  economies  in  fuel 
and  steam  consumjition.  Fourth,  easy  regulation  and 
perfect  reliability.  Fifth,  removable  furnace  tubes  al¬ 
low  (juick  cleaning. 

The  results  of  the  tests,  which  will  be  made  in  the 
plant  at  Beowawe  as  soon  as  completed  and  in  good  run¬ 
ning  order,  are  awaited  with  great  interest  by  a  number 
of  the  mining  operators  of  Nevada  and  the  Pacific  coast 
who,  on  account  of  the  high  cost  of  the  ])resent  electric 
power,  are  contemplating  the  erection  of  their  own  steam- 
power  plants. 

It  is  estimated  that  a  power  installation  using  the  AVolf 
locomobile  as  the  prime  mover  can  effect  a  saving  of  from 
$1  to  $4  ])er  hp.  per  month  over  ])resent  ])rices.  .V  com¬ 
plete  description  of  the  Buckhorn  installation  with  pict¬ 
ures  and  results  of  tests  will  be  given  later*. 


Changes  at  Great  Falls 

Archer  E.  Wheeler  has  tendered  his  resignation  as  sup¬ 
erintendent  of  the  reduction  de|)artm(‘nt  of  the  .\naconda 
Copper  Mining  Co.,  in  Great  Falls,  to  take  the  position  of 
consulting  engineer  of  the  Union  Miniere  du  Haut  Ka¬ 
tanga.  John  H.  Klei)inger,  now  assistant  su])erinten<lent 
of  the  smelter,  succeeds  Mr.  Wheeler  as  superintendent, 
and  Milo  W.  Krejci,  metallurgist,  becomes  assistant  sup¬ 
erintendent.  This  is  in  line  with  the  .Vnaconda  policy 
of  moving  everybody  up  a  step  when  there  is  a  vacanev 
to  be  filled.  James  ()’Gra<ly  will  become  manager  of  the 
])lant,  a  new  ])osition  created  here  by  the  Anaconda  com- 
jrany.  These  changes  were  announced  by  C.  W.  Goodale, 
general  manager,  who  said: 

“A.  E.  Wheeler,  sn])erintendent  of  the  Boston  &  Mon¬ 
tana  reduction  dej'artment  of  the  Anaconda  CopjK'r  Min¬ 
ing  Co.,  has  tendered  his  resignation  to  accept  the  posi¬ 
tion  of  consulting  engineer  with  the  Union  Miniere  dn 
Haut  Katanga,  and  his  n^signation  takes  effect  Jan.  1. 

“Mr.  Wheeler  came  to  the  Boston  &  ^lontana  works  in 
September,  1895,  after  completing  a  course  at  the  Massa¬ 
chusetts  Institute  of  'rechnology,  and  from  that  date  un¬ 
til  190]  he  was  in  the  engineering  and  construction  de¬ 
partment.  In  1901  he  was  appointed  assistant  su))erin- 
tendent  and  in  19<)3  he  succeeded  John  T.  ^lorrow  as 
superintendent. 

“The  directors  of  the  .Vnaconda  Copper  Alining  Co. 
have  decided  to  make  a  change  in  the  organization  at 
the  Boston  k  Montana  works  to  the  extent  of  having  a 
local  manager,  the  same  as  at  Anaconda,  and  they  have 
appointed  James  O’Grady  to  that  position  beginning  Jan. 
1.  At  the  same  time,  J.  II.  Kleiu’nger  will  be  advancc<l 
to  the  position  of  superintendent.  M.  W.  Krejci  will  take 
on  some  of  Mr.  KlepingeUs  present  duties  and  will  also, 
as  in  the  past,  give  special  attention  to  metallurgical  op¬ 
erations  and  improvements.” 

Mr.  Wheeler  expects  to  leave  Great  Falls  Dec.  26.  and 
arrive  in  Brussels  to  report  for  his  new  position  on  Jan. 
15.  While  he  will  have  his  headquarters  in  London  and 
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Brussels,  he  will  pass  about  half  his  time  at  the  com- 
j)aii,v’s  properties  in  Africa. 

^ir.  O’Grady,  who  will  become  local  manager  of  the 
Boston  &  Montana  works,  came  to  Great  Falls  in  1893, 
and  since  then  has  been  closely  identified  not  only  with 
the  smelter,  but  with  other  large  business  and  financial 
interests.  Mr.  Klepinger,  who  will  be  the  new  superin¬ 
tendent,  has  been  with  the  works  since  1899.  Mr.  Krejci, 
the  new  assistant  superintendent,  also  came  to  the  com¬ 
pany  in  1899. 


Aramayo  Francke  Mines,  Ltd.,  Boliva 

The  Aramayo  Francke  Mines,  Ltd.,  constitute  one  of 
the  largest  mining  companies  operating  in  the  Republic 
of  Bolivia.  The  ])rincij)al  industry  of  the  company  is 
mining  tin,  but  among  the  other  products  obtained  and 
marketed  are  bismuth  and  wolfram. 

liocently  the  eighth  annual  meeting  of  the  stockholders 
of  the  com])any  was  held  in  London,  at  which  it  was  noted 
that  the  year’s  work  showed  a  net  ])rofit  of  £153,177  for 
operations  in  Bolivia,  without  deducting  charges  in  Eng¬ 
land.  The  ])r(>vious  year  .«howed  profits  of  £155,966 
in  the  .«ame  way.  The  operations  for  1913,  however,  have 
been  more  jmofitable,  as  the  previous  year’s  sales  were 
largely  out  of  the  accumulated  stocks,  w’hile  in  the  last 
year  the  rexerse  is  the  case,  a  good  stock  of  minerals  hav¬ 
ing  accumulated  at  the  mines  on  account  of  temporarily 
reduced  means  of  transport.  Total  sales  of  black  tin 
amounted  to  only  3353  tons,  as  against  4053  tons  for 
the  previous  year,  the  difference  in  price  in  favor  of  the 
latter  year  having  been  £7  14s.  8d.  The  sales  of  wolfram 
amounted  to  281  tons,  or  £23,374,  an  advance  over  the 
work  of  the  year  before.  In  the  sales  of  bismuth  there 
was  a  small  reduction,  equivalent  to  3698  tons,  while  the 
price  was  maintained  unchanged.  The  total  production 
of  black  tin  amounted  to  3694  tons,  and  that  of  xvolfram, 
109  tons:  33  tons  of  rich  silver  ore  and  157  tons  of  cop- 
I)er,  mostly  unsold  at  the  tim<‘  of  closing  accounts,  were 
produced. 

The  amount  of  ore  treated  iji  various  mills  of  the  com¬ 
pany  was  37.660  tons,  377  tons  less  than  last  year,  due 
to  the  partial  stop]xage  of  f'hocaya  and  Tasna.  Average 
yield  of  the  tin  ore  was  10%.  and  the  main  cost  of  pro¬ 
duction  has  remained  practically  the  same  as  the  previous 
year. 

During  the  first  five  months  of  the  present  financial 
year,  namely.  .Tune  to  Octolier,  inclusive,  the  production 
of  black  tin  has  been  72  tons  less,  and  that  of  wolfram,  70 
tons  less,  compared  with  the  same  period  of  the  previous 
year,  but  it  is  expected  that  this  deficiency  will  right  it¬ 
self  before  the  end  of  the  year.  The  production  of  bismuth 
has  also  been  reduced  by  13  tons  in  the  same  period,  but 
this  is  due  to  a  suspension  of  work  at  Quechisla  in  order 
to  erect  a  fume-condensing  plant  to  prevent  loss  by  vola¬ 
tilization, 

A  tramway  line  1800  m.  in  length  has  been  built  over 
the  most  precipitous  side  of  the  Gborolque  mountain,  and 
several  switchbacks  to  connect  these  and  other  veins  with 
file  central  station  of  the  wire  ropeway  to  free  the  Santa 
Barbara  mill.  Santa  Elena,  recently  fitted  with  improved 
machinery,  continues  to  work  the  dump  with  satisfac- 
torv  results,  and  is  now  producing  the  cheapest  tin.  The 
Colon  mine,  in  the  northern  part  of  the  mountain,  and 


the  Eureka  group  of  veins  in  the  Yana-salli,  have  de¬ 
veloped  sufficiently  to  supply  a  greater  quantity  of  ore 
than  the  Sala-sala  mill  can  work,  and  a  new  plant  is 
being  sent  to  increase  its  capacity.  The  small  mill  of 
Cotani  which,  like  Santa  Elena,  worked  on  tailings,  con¬ 
tinues  to  help  with  small  production  at  low  cost.  The 
bismuth  mines  of  Espiritu,  in  Santa  Barbara,  are  gradu¬ 
ally  being  opened  up  to  provide  ore  to  Quechisla,  when 
the  condensing  plants  have  been  completed.  Wolfram  has 
been  neglected  for  the  want  of  miners,  and  on  the  consid¬ 
eration  that  it  can  be  procured  cheaper  and  more  abun¬ 
dantly  at  Chorolque,  should  the  price  compare  favorably 
with  that  of  tin. 

The  electric  installation  at  Chocaya  has  been  delayed  by 
lack  of  labor,  which  accounts  for  the  small  production. 
This  new  installation  is  now  working  and  the  deepest  pits 
and  galleries  of  the  mine  are  clear  of  water  and  explora¬ 
tion  drives  are  ojxening  up  high-grade  tin  sulphides  and 
rich  silver  ores  under  that  section  of  the  vein  in  which 
they  were  discovered  at  higher  levels. 

Additions  to  the  concentration  plant  at  Asllani  are  con¬ 
templated,  and  if  these  are  added,  it  may  be  necessary  to 
install  roasting  furnaces  and  lixiviation  plant  also,  to 
treat  the  low-grade  silver  ores  on  the  spot.  In  Quechisla, 
the  smelting  of  bismuth  from  the  mines  of  Espiritu  will 
be  resumed  as  soon  as  the  condensation  plant  is  completed, 
and  the  smelting  of  copper  matte  will  be  continuous  as 
far  as  the  available  labor  will  permit. 

Four  dividends  of  6d.  per  share  have  been  paid, 
amounting  in  all  to  £59.659.  and  £10,(t(t0  of  the  deben¬ 
tures  have  been  redeemed.  Since  the  ending  of  the 
fi.scal  year,  there  have  lieen  paid  two  further  dividends 
of  6d.  per  share,  amounting  to  £29,829,  and  £30,000  more 
of  debentures  were  redeemed  on  .July  1  last.  In  addition, 
£20,000  was  invested  in  securities  as  a  reserve  for  dis- 
bur.sements  in  machinerv,  etc.  After  Jiaying  a  bonus  of 
Is.  6d.  per  share,  it  is  proposed  to  leave  £.36,000  stand¬ 
ing  to  meet  the  increa.se  of  stocks  of  minerals,  buildings, 
machinerv,  etc.,  and  to  provide  for  the  possible  redemp¬ 
tion  in  .July,  1914,  of  the  £40,000  debentures  outstanding, 
or  ])art  of  them,  at  the  discretion  of  the  director^.  Divi¬ 
dends  for  the  fiscal  year  amounted  to  17^%  on  the 
caintal. 

Preparation  of  White  Zirconium  Oxide 

The  pre])aration  of  white  zirconium  oxide  (iron-free) 
is  covered  in  German  pat.  262,009.  Xeutral  or  acid  so- 
lutions  of  zirconium  salts  mixed  with  other  salts  are 
heated  under  pre.ssure  to  a  temperature  higher  than  the 
boiling  ])oint  of  the  solution  at  atmospheric  pressure, 
and  the  jirecipitated  zirconium  oxide  is  separated  from 
the  im])urities  which  remain  in  solution.  Zirconium 
oxide  obtained  by  hvdrolysi.'s  from  boiling  solutions  under 
atmosjiheric  pressure  cannot  be  easily  filtered,  but  by 
heating  to  a  higher  temperature,  under  increased  pres¬ 
sure.  is  converted  into  a  product  xvhich  can  be  readily 
separated  by  filtration. 

•>« 

The  Preliminary  Work  for  the  Flxtenalon  of  the  Kllxaheth- 
ville-Kambove  Ry.,  In  the  Conpo.  toward  Biikama.  is  now 
beins  undertaken,  and  that  fiO  miles  of  the  new  line  are  ex¬ 
pected  to  be  completed  by  next  March,  savs  the  “Engineer.” 
The  I.ower  Con^o-Katanpa  Ry..  which  will  be  1100  miles 
lon^.  is  now  beinpr  surveyed,  and  on  completion  of  the  survey 
the  construction  work  will  be  started.  Tt  is  proposed  to  join 
the  Cape  to  Cairo  line  at  Bukama.  The  Conpo-Tanpan- 
yika  Ry.  from  Kabalo  to  the  lake  is  approaching  completion, 
and  only  about  60  miles,  for  which  a  portion  of  the  g^rading 
has  been  finished,  have  now  to  be  built. 
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I  CORRESPONDENCE  AND  DISCUSSION 

ill . I . mill . . . .  . wiimuiil 


Calculation  of  Extraction  inCyanidation 

I  see  that  Mr.  Megraw,  in  his  article  in  the  Journal 
of  Sept,  6,  1913,  takes  exception  to  my  note  in  the  is¬ 
sue  of  June  21,  1913,  more  particularly  in  two  instances: 
(1)  His  opinion  is  that  a  mortar-discharge  sample  is  un¬ 
satisfactory  when  water  is  being  used  for  crushing  pur¬ 
poses.  (2)  When  crushing  is  being  done  in  solution,  the 
cyanide  so  complicates  matters  that  a  correct  sample  is 
practically  impossible. 

With  regard  to  the  first  point,  I  agree  that  it  is  neces¬ 
sary  to  sample  a  stream  of  pulp  by  taking  all  of  the 
stream  part  of  the  time,  as  sampling  by  taking  part  of  the 
stream  all  of  the  time  is  usually  unsatisfactory,  owing  to 
the  stream  being  by  no  means  homogeneous.  All  of  the 
stream  from  the  mortar  boxes  at  the  Mijnbouw  Maat- 
schappi]  Ketahoen  is  sampled  at  certain  stated  regular 
intervals.  The  pulp-discharge  from  the  lip  of  the  mortar 
boxes  extends  over  a  width  of  about  3  ft.  To  take  this 
sample,  a  shallow,  iron  trough  is  used,  the  dimen¬ 

sions  being  4  ft.  long  by  3^/2  in.  wide  by  3^4  i^-  deep,  rec¬ 
tangular  in  shape,  having  two  handles  fixed  appropriately. 
This  trough  is  inserted  under  the  lip,  and  being  longer 
than  the  width  of  the  discharge,  takes  the  whole  of  the 
flow.  The  sample  is  taken  one  battery  at  a  time,  being 
carefully  transferred  to  the  sample  tin  before  the  next 
battery  is  sampled. 

The  amalgamating  tables  at  the  M.  M.  Ketahoen  are 
not  directly  in  front  of  the  mortar  boxes,  but  in  a  room 
by  themselves  which  is  kept  locked.  Owing  to  this,  there 
is  extra  space  under  the  mortar-box  lip  to  insert  the  sam¬ 
ple  trough,  but  should  the  amalgamating  tables  be  fixed 
under  the  lips,  the  sample  trough  could  be  made  shal¬ 
lower  and  wider,  and  the  lips  arranged  so  that  no  portion 
is  lost.  There  is  no  absolute  necessity  that  the  apron 
plate  be  placed  close  to  the  lip,  so  in  order  that  there 
should  be  no  risk  that  the  bottom  of  the  sample  trough 
become  contaminated  with  amalgam,  the  end  of  the  plate 
could  be  a  few  inches  away  from  the  mortar  box.  Of 
course,  in  getting  a  correct  head  sample  with  this  system, 
there  should  be  no  inside  amalgamation  or  amalgamated 
lip  or  splash  plates  in  use.  Very  coarse  gold,  large 
enough  to  be  caught  and  retained  in  the  mortar  box, 
would  also  make  this  sample  useless,  but  Mr.  Megraw 
himself  remarks :  “Few  ores  of  milling  grade  have  coarse 
gold  in  sufficient  quantity  to  vitiate  the  general  run  of  as¬ 
say  results.”  Further,  “Moreover,  consideration  must  be 
given  to  the  mines,  undoubtedly  constituting  the  major¬ 
ity,  which  furnish  their  reduction  plants  with  ores  in 
which  the  value  is  not  in  coarse  metallic  form.” 

At  the  M.  M.  Ketahoen  in  1911,  by  mill  assay,  9599.9 
oz.  An  were  sent  to  the  cyanide  plant,  which  received  on 
its  assay  9589.3  oz.  In  1912,  7591.2  oz.  were  sent  and 
7566.4  oz.  received.  Taking  the  totals  combined,  17,191.1 
oz.  Au  left  the  battery  and  17,155.7  arrived  at  the  cyanide 
plant,  a  difference  of  only  36.4  oz.,  or  0.21%,  and  in  my 
former  note  T  have  already  remarked  on  the  close  agree¬ 
ment  between  the  theoretical  and  actual  extractions. 


Although  there  is  danger  in  hand  sampling,  from  the 
unsatisfactory  ideas  of  mill  hands  and  other  laborers, 
with  regard  to  the  necessity  of  care  and  accuracy  in  the 
operation  of  taking  a  sample,  yet  I  think  that  Mr.  Me- 
graw’s  strictures  are  not  altogether  called  for.  The  really 
capable  amalgamator  who  is  in  charge  of  the  battery  dur¬ 
ing  his  8-hr.  shift  is  usually  a  conscientious  individual 
who  takes  a  pride  and  interest  in  his  work,  with  often 
a  healthy  rivalry  with  the  other  shifts  to  get  the  best  re¬ 
sults.  If  the  necessity  for  care  in  taking  samples  is  ex¬ 
plained  to  him,  he  will  do  the  work  in  an  intelligent  way, 
either  himself,  or  see  that  his  feeder  does  it  properly. 

Taking  the  subject  of  crushing  in  solution,  as  water  is 
used  at  M.  M.  Ketahoen,  I  can  give  no  figures  to  prove  my 
point  here.  I  have,  however,  come  across  a  paper  by  G.  A. 
and  H.  S.  Denny  on  “Rand  Metallurgical  Practice  and 
Recent  Innovations,”  read  before  the  South  African  As¬ 
sociation  of  Engineers  in  June,  1906,  which  entirely 
agrees  with  me  in  this  respect.  The  paper  describes  the 
satisfactory  working  of  the  New  Goch  and  Meyer  &  Charl¬ 
ton  plants.  This  paper  shows  the  po.ssibilities  of  sampling 
a  solution  pulp  and  I  recommend  it  to  those  interested  in 
that  kind  of  sampling. 

The  Messrs.  Denny  do  not  insist  that  the  screen-assay 
valuation  is  a  perfect  method,  but  say  that  it  seems  to 
possess  more  of  the  elements  of  certainty  and  less  those  of 
uncertainty  than  any  other  practicable  method  known 
to  them.  They  claim  that  the  errors  of  a  valuation  ar¬ 
rived  at  from  this  screen  sample,  when  the  latter  is  intel¬ 
ligently  and  carefully  taken,  should  be  compensating  over 
a  period. 

From  a  technical  point  of  view,  I  should  be  only  too 
pleased  to  have  a  sampling  plant  installed,  as  the  more 
ways  there  are  of  getting  at  the  head  value  of  the  ore,  the 
better,  but  I  doubt  if  the  directors  of  any  mines  other 
than  the  largest  would  see  their  way  clear  to  supply  the 
necessary  considerable  financial  aid  for  its  installation. 
If  close  results  can  bo  obtained  by  simpler  methods,  the 
expense  does  not  seem  to  be  justified,  and  in  a  large  num¬ 
ber  of  producing  mines,  close  results  are  obtained  by 
these  simpler  methods. 

To  get  a  close  agreement  by  the  “head  minus  tail  equal 
production”  method  of  calculation,  accuracy  and  care 
are  essential  and  no  doubt  a  certain  amount  of  worry  will 
ensue  when  something  or  other  goes  wrong.  The  ultimate 
result,  however,  leads  to  higher  efficiency,  not  only  in 
the  man  in  charge,  but  also  in  the  employees  generally. 
The  other  method  of  “production  plus  tailing  equals  the 
head  value”  must  in  time  lead  to  slackness  even  in  the 
keenest  of  operators. 

I  note  with  pleasure  that  Mr.  Megraw,  in  advocating 
actual  sampling  and  correct  extraction,  uses  practically 
identically  the  same  arguments  that  I  did  in  my  former 
letter. 

George  Simpson,  Jr. 

Benkoelen,  Sumatra,  Dec.  10,  1913. 
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Copper  Precipitants 

In  the  experimentation  with  hydrometallurgical  meth¬ 
ods  of  copper  extraetion,  attention  is  largely  concentrated 
upon  the  best  way  of  precipitating  the  copper  from  solu¬ 
tion.  The  obtaining  of  the  solution  and  of  a  high  per¬ 
centage  of  the  copper  in  it  seems  to  be  no  great  difficulty. 
The  porphyry  ores  especially  turn  out  to  be  small  wasters 
of  acid,  not  much  going  into  solution  except  the  copper 
and  a  little  iron  and  alumina,  wherefore  the  consumption 
of  acid  is  small.  Even  so,  however,  the  supply  of  acid 
is  a  matter  of  consideration,  particularly  in  those  cases 
where  the  ore  is  deficient  in  sulphur.  The  possession  of 
an  adequate  quantity  of  sulphur  is,  of  course,  essential, 
whether  the  extraction  of  the  copper  is  to  be  made  directly 
with  acid,  or  whether  there  is  to  be  a  reaction  between  a 
sulphate  and  a  chloride  and  the  final  extraction  of  the 
copper  as  a  chloride,  which  Mr.  Laist  does  and  which  Mr. 
Bradley  holds  to  be  the  right  principle. 

With  regard  to  the  precipitation,  electrolysis  and  iron 
are  the  principal  ideas.  Cappelen-Smith,  Van  Arsdale, 
Canby,  Channing  and  Field  pin  their  faith  to  electrolysis  ; 
with  insoluble  anodes,  of  course.  The  acquirement  of 
improved  anodes,  especially  anodes  of  fused  magnetite, 
and  the  introduction  of  sulphur  dioxide  into  the  electro¬ 
lyte,  reducing  the  electrical  energy  re(piired,  at  but  little 
expense  otherwise,  have  put  an  entirely  new  and  promis¬ 
ing  ])hase  upon  this  kind  of  precipitation.  Croasdale, 
Laist  and  Mathewson  are  exponents  of  the  old  idea  of 
precipitation  by  means  of  metallic  iron,  in  which  the  use 
of  sponge  iron  reduced  directly  from  iron  ore  obviates 
the  old  difficulty  of  insufficient  supply  of  iron  scrap  and 
introduces  advantages  of  its  own.  The  exposition  of  this 
idea  is  perhaps  due  most  to  Croasdale  and  he  seems  to 
have  been  the  first  to  use  it  in  the  experimental  plant 
of  the  Calumet  &  Arizona,  at  Douglas. 

The  idea  is  neat.  It  consists  in  roasting  pyrites,  using 
the  sulphur  for  the  acid  needed  to  extract  the  copper, 
mixing  the  burned  pyrites  with  coal,  reducing  the  iron, 
and  using  the  iron  to  precipitate  the  copper  from  the 
sulphuric-acid  solution.  Of  course,  this  presupposes  the 
possession  of  a  cheap  supply  of  pyrites.  Given  that,  there 
is  nothing  violating  metallurgical  precedent  in  the  reduc¬ 
tion  of  iron  to  sponge,  without  scorifying  the  gangue. 
It  is  well  known  that  the  reduction  of  iron  oxides  takes 
place  at  about  800-900°  C.  The  difference  between  that 
temperature  and  1300°  C.,  or  so,  represents  the  saving  of 
fuel,  plant,  etc.,  by  not  having  to  scorify  the  gangue  and 
fuse  everything.  Such  an  iron  reduction  always  occurs  in 
the  zinc  smelting  retort  and  iron  so  produced  has  in  Eu¬ 
rope  been  commercially  picked  out  of  the  retort  residues 
by  magnets.  Several  inventors  have  proposed  to  concen¬ 
trate  low-grade  iron  ores  in  just  that  way,  the  Jones  step 
process  being  of  this  nature,  and  certain  so  called  metal¬ 
lizing  processes. 

Mr.  Croasdale  thinks  that  the  preparation  of  sponge- 
iron  precipitant  can  be  arranged  as  a  simple,  foolproof 
process,  and  that  the  cost  need  not  be  more  than  $6  per 


ton  of  iron  and  perhaps  much  less,  not  figuring  any  cost 
for  the  ore,  even  in  such  parts  of  the  country  as  Arizona. 
This  sponge  iron  is  an  ideal  precipitant,  offering  a  large 
surface  and  acting  very  quickly.  We  fancy  that  the  best 
results  will  be  obtained  when  nearly  pure  pyrites  be  avail¬ 
able.  Any  gangue  will,  of  course,  settle  with  the  copper 
precipitate.  If  lower-grade  pyrites  be  the  only  thing 
available,  it  will,  of  course,  be  a  matter  of  balancing 
whether  a  preliminary  separation  of  the  gangue  by  mag¬ 
netic  separation,  or  otherwise,  or  a  subsequent  slagging 
of  the  gangue  be  the  cheaper. 

♦V 

Foreign  Steel  and  the  Tariff 

The  imports  of  iron  and  steel  in  October,  the  first 
month  under  the  new  tariff,  do  not  show  any  change 
of  importance  and  do  not  furnish  any  indication  of  an 
increased  pressure  of  foreign  material.  There  are  no 
signs  that  any  quantities  of  iron  or  steel  were  held  in 
bond — as  was  the  case  with  some  other  articles — waiting 
for  the  lower  duties  to  take  effect.  The  total  value 
of  the  imports  for  the  month  is  given  by  the  returns  of 
the  Department  of  Commerce  at  $2,571,978.  This  is 
a  little — $146,137 — below  the  total  for  September,  but 
it  is  $198,938  less  than  in  October  of  last  year,  and  it  is 
$254,158  below  the  average  of  the  10  months  of  the 
current  year.  In  short  it  was  about  an  average  month, 
showing  no  more  than  the  usual  fluctuations  of  trade, 
and  is  very  far  from  pointing  the  way  to  any  flood  of 
foreign  material,  either  immediately  or  in  the  future. 

It  must  be  remembered  that  the  reduction  in  duties 
comes  at  a  time  when  business  in  England  and  Germany 
is  falling  off  from  the  active  conditions  which  prevailed 
earlier  in  the  year,  and  when  steel  makers  there  might  be 
supposed  to  be  on  the  watch  for  any  opportunity  to  place 
their  goods  abroad.  They  seem  to  have  regarded  this 
country  as  a  unpromising  field,  or  at  any  rate  as  one 
to  be  approached  only  with  caution.  For  the  greater  part 
of  the  current  year  foreign  prices  of  finished  steel  have 
been  as  high  as  our  own  in  most  lines — higher  in  a  few. 
Even  with  the  depression  of  September  and  October,  there 
are  few  marked  differences  in  level.  In  most  cases  the 
ocean  freight  is  quite  sufficient  to  balance  any  differences. 

It  is  true  that  offers  of  material  have  been  made  here 
by  foreign  agents,  but  they  have  been  for  the  most  part 
only  tentative  and  have  not  been  attractive  or  pressing 
enough  to  develop  any  business.  The  only  place  where 
business  has  been  at  all  pressed  has  been  on  the  Pacific 
Coast,  where  opportunity  was  offered  bv  the  relatively 
high  prices  due  to  the  high  rail  rates  from  Eastern  mills. 
That  the  offers  of  German  bars  and  shapes  there  have 
been  met  by  prompt  reductions  on  domestic  material  may 
be  taken  an  an  indication  of  the  probable  course  of  trade. 
In  any  case,  foreign  offers  are  likely  to  be  limited  to  this 
Pacific  Coast  business  or  at  the  most  to  the  immediate 
seaboard  in  the  East,  rail  rates  preventing  any  serious 
competition  at  interior  points. 
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In  short,  the  lower  tariff  rates  do  not  promise  to  have 
any  important  effect,  so  far  as  the  volume  of  imports 
is  concerned.  They  may,  however,  have  a  considerable 
effect  on  prices.  Any  rapid  advances,  such  as  occurred 
in  the  boom  of  1906-7,  will  be  checked  by  the  knowledge 
that  foreign  makers  are  ready  to  step  in  when  the.re  is  a 
chance  for  profit.  It  may  be  that  our  makers  will  have 
to  keep  prices  at  a  lower  level,  except  in  those  exceptional 
times  when  all  the  iron-making  world  is  busy  at  once — 
too  busy  to  he  seeking  trade  abroad.  And  those  times  do 
not  come  too  often.  A  lower  range  of  prices  we  may  look 
for,  but  not  for  any  great  quantity  of  foreign  steel. 

Strike  Lossess 

Few  things  are  more  difficult  to  estimate  closely  than 
the  actual  losses  caused  by  a  strike  at  a  mine.  Extrava¬ 
gant  sums  are  frequently  named,  and  it  is  seldom  that 
the  amount  of  the  losses  is  anything  more  than  a  wild 
guess,  too  apt  to  he  influenced  or  to  vary  according  to  the 
writer’s  view  of  the  stock  market.  Our  attention  has  been 
called  to  this  point  by  a  statement  in  a  contemporary 
purporting  to  give  the  losses  resulting  from  the  miners’ 
strike  in  the  Lake  Superior  copper  country.  This  not 
only  allows  for  the  loss  in  wages  of  the  men,  for  the 
necessary  care  of  the  mining  properties,  and  other  legit¬ 
imate  charges,  hut  includes  the  amount  by  which  copper 
sales  have  fallen  off  during  the  strike.  This  last  is  wholly 
unreasonable.  The  receipts  of  the  companies  have  been 
less,  of  course,  but  the  copper  has  not  disappeared.  It  is 
still  in  the  mines  and  will  he  taken  out  and  sold  in  duo 
coursoj  when  the  strike  is  over.  This  case,  however, 
is  almost  too  absurd  to  call  for  comment  were  it  not 
for  the  frequency  with  which  similar  statements  are  put 
forth. 

In  this  connection  it  is  a  rather  curious  fact  that  the 
interruption  of  mine  production  by  strikes  seldom  seems 
to  cause  any  special  inconvenience  to  consumers  or  to 
make  any  serious  disturbance  in  the  market.  It  is  only 
Avhen  labor  trouble  is  general  or  much  prolonged — as  in 
the  anthracite  strike  of  1902 — that  results  are  at  all  se¬ 
rious.  In  the  case  of  the  copper  strike  prices  have  receded 
instead  of  advancing.  Of  course,  it  happened  that  this 
strike  coincided  in  time  with  decreasing  consumption  and 
lower  demand  for  the  metal.  There  are  scores  of  other 
cases,  however,  in  which  the  results  have  been  very  much 
the  same ;  and  this  opens  the  way  to  some  curious  specu¬ 
lations  which  space  prevents  us  from  following  up  at  the 
])resent  time. 

« 

The  New  York  Workmen's  Com¬ 
pensation  Law 

The  legislature  of  Xew  A"ork  has  lately  enacted  a  work¬ 
men’s  compensation  law,  the  Empire  State  thus  joining 
the  eidightened  movement  which  has  obtained  so  exten¬ 
sively  among  other  states.  The  enactment  of  legislation  of 
this  kind  is  not  socialism,  hut  is  merely  ccjuity,  and  em¬ 
ployers  might  as  well  make  up  their  minds  to  it.  The 
occupational  destruction  of  life  and  impairment  of  health 
has  to  be  paid  for  by  somebody  or  by  society  in  general. 
Heretofore,  the  burden  has  been  borne  by  society,  hut  the 
present  theory  is  that  it  is  properly  a  charge  upon  the 
respective  industries,  and  there  ought  not  to  he  disagree¬ 
ment  respecting  that  idea. 


The  New  York  law  seems  to  he  effective  and  generous, 
yet  fair  all  around.  The  payments  to  disabled  employees 
and  to  widows  and  orphans  are  liberal.  On  the  other 
hand,  employers  are  given  considerable  latitude  as  to  ways 
of  financing  the  funds  to  meet  obligations  under  the  law 
The  law  is  limited  to  a  list  of  regularly  conducted  indus¬ 
tries,  and  the  ])erson  who  employs  a  man  occasionally,  to 
do  some  odd  jobs  around  his  house,  etc.,  is  cxcmi)lcd. 
All  of  this  is,  of  course,  (piite  rational. 

This  enactment  of  workmen’s  compensation  legislation 
is  having  the  effect  of  increasing  attention  among  in¬ 
dustrial  managers  to  the  prevention  of  ac(*idents.  There 
is  no  <|uestion  at  the  present  time  that  is  being  more 
earnestly  considered  by  them.  This  also  is  just  as  it 
should  be.  An  Irishman  would  ])rol)ably  say  that  the 
cheajiest  way  to  ])ay  for  accidents  is  not  to  have  them. 

«« 

Lead  and  Spelter  as  Competitors 

Changes  in  the  relative  prices  of  the  common  metals 
are  apt  to  prodiu-e  interesting  results  in  the  way  of  one 
displacing  another.  Thus  aluminum  may  he  bought  for 
electrical  transmission  wire  when  it  is  clieap  and  co])per 
is  dear.  A  high  ])rice  for  tin  increases  the  use  of  lead 
in  coating  sheet  steel.  So  with  other  things. 

A  curious  develoi)ment  (x-curred  in  Europe  this  year 
when  the  price  of  lead  rose  above  the  price  for  spelter,  and 
caused  certain  users  of  sheet  lead  to  switch  to  sheet  zinc, 
there  being  some  purposes  for  which  the  latter  would  do 
just  as  well,  or  at  least  it  was  so  thought.  It  is  said  that 
coffin  manufacturers  took  30,000  tons  of  sheet  zinc  for 
the  lining  of  funeral  caskets  instead  of  lead  ordinarily 
employed. 

It  will  he  recollected  that  in  this  country  antimonial 
lead  used  to  he  largely  eni])loyed  for  that  purpose,  this 
being  when  it  sold  at  a  discount  from  the  price  of  soft 
lead.  That  was  all  changed,  however,  Avhen  antimonial 
lead  came  to  sell  at  its  alloy  value. 

♦  ♦ 

The  commanding  position  of  the  United  States  in  the 
copper  market  is  well  illustrated  by  the  drawing  by  our 
refiners  of  su])]ilies  from  all  parts  of  the  world.  They 
get  crude  cojtper  from  Alaska,  Australia,  South  America. 
Africa  and  in  considerable  (|uantity  from  Europe  itself. 
Copper  from  Spain  has  been  coming  to  us  for  many  years. 
This  year  we  have  been  getting  the  output  of  Servia.  Dur¬ 
ing  1913  also  some  of  the  Katanga  (‘Ojtpcr  has  come  to  us. 
The  steady  increase  of  our  cop])er-refining  capacity  en¬ 
ables  our  refiners  to  reach  out  for  this  business,  or  per- 
ha])s  we  should  say  that  it  is  their  ability  to  secure  it 
ihat  leads  them  to  increase  their  capacity. 

a 

The  su])])ly  of  crude  co])per  to  American  refiners,  as 
rej)orted  by  the  smelters,  showed  a  remarkable  drop  in 
Octolx'r  as  compared  with  September.  In  September,  the 
total  was  a  little  over  138.000,000  lb.;  in  October,  it 
was  only  115,000,000  lb.  This  is  accounted  for  by  a 
decrea.se  of  about  3,600,000  lb.  in  the  output  of  .\merican 
mines,  and  a  decrease  of  about  19,400,000  Ih.  in  tbe  sup¬ 
ply  coming  from  foreign  countries.  The  recctiits  from 
Mexico,  where  things  have  been  coming  to  a  crisis,  fell 
off  a  good  deal  and  there  were  also  decreases  from  else¬ 
where.  The  Michigan  production  did  not  change  much 
from  September  to  October,  Anyway,  the  October  supply 
of  crude  copper  was  the  smallest  for  any  month  of  1913. 
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CoH'^orvatioii  of  natural  ropources  is  defined  by  the 
Butjalo  Express  as  “talking  forever  about  water  power 
and  coal  mines,  and  never  using  them/’  In  short,  con¬ 
servation  is  identically  equal  to  conversation. 

The  U.  S.  C’ivil  Service  Commission  announces  an  ex¬ 
amination  for  laboratory  assistant,  for  men  only,  on  Jan. 

and  22,  1914,  to  fill  positions  in  the  Bureau  of  Stand¬ 
ards,  at  salaries  from  $900  to  $1200  per  year.  Persons 
desiring  this  examination  should  at  once  apply  for  ap¬ 
plication  Form  1312,  Laboratory  Assistant,  male.  No. 
49 — Amended,  to  the  U.  S.  Civil  Service  Commission, 
Washington,  D.  C. 

Timber  is  becoming  increasingly  scarce  on  the  iron 
ranges.  While  most  of  it  is  lost  by  breakage  and  goes 
into  the  “mat,”  rotting  is  also  responsible  for  a  consider¬ 
able  consumption.  One  company  conceived  the  idea  of 
creosoting  those  timbers  which  looked  as  if  they  would 
rot  before  they  broke.  Accordingly  some  pieces  were 
dipped  in  creosote  for  an  exjieriment  and  sent  down  to  one 
of  the  stations  v.diere  they  were  piled  to  aw'ait  distribution. 
The  cajitain  came  along  on  his  rounds  and  sat  down  on 
the  pile  to  take  five  and  have  a  smoke.  Now  creosote,  as 
a  corrosive,  is  second  to  few.  The  captain  lost  much  cloth 
and  large  areas  of  skin  from  strategic  points.  This  put 
the  kibosh  on  creosoting  timbers  at  that  mine. 

According  to  an  excitable  contemporary,  rock  is  being 
mined  in  Kilo,  Belgian  Congo,  from  reefs  which  run  60 
to  70%  gold.  (The  compositor  did  not  make  an  error 
there,  per  cent,  w’as  intended.)  “They  treat  the  white 
miners  well,  pay  €40  per  month  with  hoard,  wines  and 
liquors  free.  An  Australian  said  he  had  more  cham- 
]>agne  than  he  could  use.  The  Belgians  are  making  a 
road  from  Kilo  to  connect  with  the  English  road  from 
(linga,  on  the  Great  Nvanza.  There  is  no  doubt  the 
hand  will  have  to  take  a  back  seat,  for  Kilo  is  the  premier 
goldfield  of  the  w'orld.  Until  the  Ginga-Kilo  road  is 
completed  it  would  be  impossible  to  get  a  mortar  box 
into  the  country.”  Some  of  this  sounds  exaggerated,  but 
the  last  statement  we  fully  believe.  Someone  else  take 
a  try  at  the  rest. 

«r« 

A  certain  mine  decided  to  change  its  two-stage  pump¬ 
ing  system  to  a  single  lift  to  surface.  The  head  was  ter¬ 
rific,  about  2200  ft.  A  pump  was  built  and  installed, 
but  the  manufacturer  was  sceptical  as  to  whether  valves 
could  be  made  to  stand  up.  It  developed  that  they  could 
not;  they  broke  their  seats  steadily  and  disastrously. 
Many  mechanical  engineers  were  called  into  consultation, 
13  or  15,  it  is  said,  who  experimented  and  figured  and 
analyzed  the  mine  water  and  tried  about  every  hard  alloy 
known  to  science,  most  of  the  brasses  and  bronzes  and  a 
large  number  of  more  complex  mixtures,  but  not  one  of 
them  was  hard  enough  and  tough  enough  to  stand  up. 
The  valves  continued  their  merry  breaking.  When  the 


last  alloy  had  gone  to  pieces,  the  big  Swede  pumpman 
who  had  watched  all  the  experiments  modestly  and 
patiently  judged  it  to  be  his  play.  “By  yiminy.  Ay  feex 
beam.”  So  he  got  a  hide,  the  best  leather,  anu  he  put 
leather  facings  on  all  those  valves.  The  first  -set  lasted 
14  months. 

♦  ♦ 

Most  mines  live  in  more  or  less  dread  of  fire.  On  the 
iron  ranges,  where  the  caving  system  is  followed  and 
work  is  carried  on  under  a  mat  of  dry  timber  that  may 
be  several  hundred  feet  thick,  fire  is  a  thing  to  be  spoken 
of  in  whispers.  Several  have  occurred,  mostly  small  and 
nonfatal.  At  one  mine  a  shift  boss  wanted  to  see  how 
much  ore  there  was  in  a  chute.  So  he  lighted  a  paper, 
rather  a  large  one,  and  let  it  float  down  the  chute.  This 
is  rather  a  common  trick.  When  the  pa})er  reached  the 
top  of  the  ore,  the  shift  boss  saw  how  much  ore  there 
was  and  also  saw  the  fire  catch  the  sides  of  the  chute. 
He  was  only  a  little  way  from  a  working  place,  and  a 
car  or  t\vo  of  material  would  have  ])ut  an  end  to  the 
life  of  that  little  fire.  But  this  shift  boss  was  ossicephal- 
ous;  he  first  ran  back  to  the  shaft  and  down  the  ladder¬ 
way,  hunting  for  the  captain ;  failing  to  find  him,  he  ran 
in  to  the  mouth  of  the  chute  and  drew  out  all  the  ore. 
The  chute  was  a  roaring  chimney  in  a  minute.  It  took 
a  long  fight,  attended  with  considerable  risk  to  get  it  out. 
The  mine  now  has  a  chemical  engine  hauled  by  an  elec¬ 
tric  locomotive,  many  fire  helmets,  extinguishers  at  im¬ 
portant  points  and  “fire  bugs,”  who  make  the  rounds 
continually,  putting  out  small  blazes,  removing  and  re¬ 
porting  dangerous  conditions  and  keeping  a  watchful  eye 
on  shift  bosses. 

♦  ♦ 

The  workers  of  metals  are  among  the  most  conserva¬ 
tive  of  artisans.  It  is  only  within  a  decade  or  so  that  the 
chemist  has  found  any  place  in  the  brass  mills,  wire  mills, 
sheet  mills,  etc.,  and  even  now  many  plants  are  run  by 
rule-of-thumb  methods  and  with  procedures  resembling 
the  incantations  of  alchemists  of  old.  The  brand  on  the 
bottom  of  an  ingot  or  slab  of  metal  is  the  all-important 
thing,  the  governing  factor.  Of  course,  molds  may  be 
shifted  from  one  smelting  works  to  another,  especially 
when  several  belong  to  the  same  company,  and  the  trick 
has  in  fact  been  played,  but  the  casting-room  foreman 
does  not  know  about  such  conditions,  and  so  long  as  he 
recognizes  the  w^ell  known  brand,  everything  apparently 
is  all  right.  There  was  not  long  ago  a  certain  manufac¬ 
turer  of  castings  who  always  specified  an  unusual,  but  lit¬ 
tle  made  and  distinctly  inferior  brand  of  copper,  which 
we  will  call  the  “AA.”  On  its  merits,  this  copper  was 
worth  about  i/ic.  per  lb.  less  than  electrolytic,  but  the 
founder  in  question  paid  cheerfully  for  it  a  premium  of 
y^c.  per  lb.  above  the  price  of  electrolytic.  The  broker 
who  sold  him  this  copper  once  inquired  of  him  whv  he 
was  so  determined  to  have  it.  why  be  would  not  take  a 
better  copper  at  a  lower  price.  “Well.”  said  the  manu¬ 
facturer.  “I’ve  got  an  old  foreman  who  spoils  even"  cast¬ 
ing  that  he  tries  with  any  other  kind  of  copper.  So  it’s 
a  question  either  of  using  AA  copper  or  getting  a  new 
foreman.  The  old  man  has  been  with  me  many  years,  and 
except  in  the  matter  of  copper,  has  been  running  things 
economically.  I  make  money  and  am  satisfied,  and  so  I 
have  made  up  my  mind  to  keep  the  old  man.  Also,  I 
shall  keep  on  buying  AA  copper.” 
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PERSONALS 


Prof.  A.  L.  Walker,  who  is  down  with  typhoid  fever,  is  im¬ 
proving  slowly. 

M.  H.  Kuryla,  Mexican  representative  of  the  Merrill  Metal¬ 
lurgical  Co.,  of  San  Francisco,  is  in  New  York.- 

G.  B.  Lantz,  of  San  Francisco,  has  gone  to  Manila  to  take 
a  position  with  the  Colorado  Mining  Co.  in  the  Philippines. 

Ralph  Arnold  was  in  New  York  last  week  on  his  return 
from  Venezuela. 

H.  C.  Hoover,  who  arrived  from  London  last  Saturday, 
spent  this  week  in  New  York  and  then  proceeded  to  San  Fran¬ 
cisco,  where  he  will  remain  for  several  months. 

Robert  C.  Sticht,  general  manager  of  the  Mount  Lyell 
Mining  &  Ry.  Co.,  Tasmania,  will  start  in  January  on  a  tour 
of  the  world. 

W.  A.  Farish,  Jr.,  has  taken  an  interest  in  the  firm  of 
Miller  &  Brown,  chemists  and  metallurgists,  San  Francisco, 
in  place  of  M.  Brown,  who  retires.  The  Mlller-Farish  Co.  is 
the  style  of  the  new  firm. 

Professor  H.  H.  Stoek,  of  the  department  of  mining  engi¬ 
neering  of  the  University  of  Illinois,  has  returned  to  Urbana, 
111.,  from  a  trip  through  the  East,  where  he  attended  several 
important  meetings. 

H.  V.  Wlnchell  has  been  visiting  Butte.  He  intended  to 
go  from  there  to  Cripple  Creek,  but  owing  to  the  recent  heavy 
snowfall  in  Colorado,  which  prevented  the  examinations  that 
he  had  planned,  he  postponed  his  trip  to  Cripple  Creek  and 
returned  to  Minneapolis.  , 

George  J.  Siedler  has  resigned  as  sales  manager  of  the 
Taylor-Wharton  Iron  &  Steel  Co.,  of  High  Bridge,  N.  J.,  to 
become  vice-president  of  the  Eynon-Evans  Manufacturing  Co., 
of  Philadelphia,  on  Jan.  1,  1914.  W.  S.  Stothoff  succeeds  Mr. 
Siedler. 

. . . . . 
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Frederick  Potter  Thorpe  died  in  New  York,  Dec.  21,  aged 
45  years.  He  was  born  in  Michigan,  but  had  lived  in  New 
York  for  several  years.  He  was  a  consulting  engineer  and 
representative  of  the  Power  &  Mining  Machinery  Co.  He  was 
a  member  of  the  American  Society  of  Mechanical  Engineers. 

Captain  John  H.  Taylor,  who  was  for  a  number  of  years 
one  of  the  prominent  mining  men  of  the  Lake  Superior  dis¬ 
trict,  died  at  his  home  at  Fond  du  Lac,  Wis.,  on  Dec.  7.  He 
was  born  in  the  County  Londonderry,  Ireland,  in  1830,  and 
came  to  this  country  in  1846.  He  remained  in  Massachusetts 
until  1861,  when  he  went  to  the  copper  district  of  Michigan, 
where  he  began  his  mining  career.  His  first  work  was  at  the 
Quincy,  going  later  to  the  Elroy,  which  was  shut  down  in 
1869.  In  that  year  he  journeyed  to  Ishpeming  and  was  in 
charge  of  the  old  New  York  mine  until  1872.  The  following 
few  years  were  spent  in  mining  camps  in  the  West,  then  the 
returned  to  Michigan  to  take  charge  of  the  Commonwealth 
property.  Later  he  served  as  manager  of  the  Great  Western 
mine  at  Crystal  Falls  and  then  went  to  the  Gogebic  range, 
where  mining  work  was  just  being  started,  arriving  there  in 
1885.  He  sunk  the  first  shaft  at  Ironwood  and  mined  the 
first  ore  that  was  shipped.  He  was  in  charge  of  the  Ashland 
and  Germania  properties  until  1894,  when  he  retired  from 
active  life.  He  spent  a  great  many  years  at  mining  work  and 
was  considered  one  of  the  best  iron  men  in  the  Lake  Superior 
country.  The  funeral  took  place  at  Fond  du  Lac  under  the 
auspices  of  the  Masonic  and  Knights  Templar  orders. 

C.  P.  Sandberg,  for  many  years  a  high  authority  on  steel 
manufacture,  died  in  London,  Dec.  10,  aged  81  years.  He  was 
born  and  educated  in  Sweden,  but  went  to  England  since 
1860,  as  inspector  of  rails  for  the  Swedish  government.  After 
some  years  in  England  in  this  capacity  he  began  to  practice 
as  consulting  and  inspecting  engineer,  and  his  work  in  con¬ 
nection  with  rails  and  permanent  way  generally  soon  secured 
for  him  an  international  reputation.  He  became  a  member 
of  the  Institution  of  Civil  Engineers  in  1866,  and  two  years 
later  was  awarded  the  Telford  gold  medal  and  a  premium 
for  his  paper  on  “The  Manufacture  and  Wear  of  Rails.”  His 
sections  of  rails  known  as  the  Sandberg  sections  were  first 
introduced  in  1878,  but  a  later  design  was  brought  out  in  1894. 
They  were  soon  in  demand,  and  some  millions  of  tons  have 
been  made.  More  recently  he  Introduced  what  became  known 


as  Sandberg  silicon  steel  rails,  which  are  also  widely  used, 
and  in  1907  presented  a  note  on  the  subject,  entitled  “The 
Chemical  Composition  of  Steel  Rails  and  Latest  Develop¬ 
ments,”  for  discussion  at  the  engineering  conference  of  the 
Institution  of  Civil  Engineers.  From  the  beginning  of  rail- 
ways  In  China  Mr.  Sandberg  was  connected  with  most  of  those 
built  under  British  auspices  in  the  capacity  of  consulting  and 
inspecting  engineer,  and  more  recently  he  had  occupied  a 
similar  position  for  the  Government  of  Siam.  In  addition  to 
the  Institution  of  Civil  Engineers,  Mr.  Sandberg  was  a  member 
of  the  Iron  and  Steel  Institute,  the  Institution  of  Mechanical 
Engineers,  the  French  Institution  of  Engineers,  and  other 
technical  societies.  He  was  also  the  author  of  many  papers 
dealing  especially  with  rails,  and  for  his  expert  services  re¬ 
ceived  decorations  from  Sweden,  Belgium,  Russia  and  China. 

. . . 
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New  Me.xico  School  of  .Mines — This  school  is  preparing 
cabinets  containing  specimens  of  practically  all  the  minerals 
found  in  New  Mexico,  to  be  given  to  various  educational  in¬ 
stitutions  throughout  the  state. 

Old  Frribergers  In  London — The  Old  Freibergers’  Society 
held  their  semi-annual  dinner  on  Dec.  4  at  the  Imperial 
Restaurant,  Regent  St.,  London,  England.  Sixteen  members 
and  one  guest  were  present.  Edward  Hooper,  the  president, 
occupied  the  chair.  The  evening  was  enlivened  by  the  sing¬ 
ing  of  old  German  Kommerslieder,  and  was  thoroughly  en¬ 
joyed  by,  all  those  fortunate  enough  to  be  present. 

Mining  and  Metallurgioal  Society — The  New  York  Section 
met  at  the  Engineers  Club,  Dec.  18,  with  an  attendance  of 
about  40  members.  The  subject  of  discussion  was  “The  One- 
Man  Drill.”  The  principal  speakers  were  Messrs.  Catlin,  Dev- 
ereux,  Saunders  and  Munroe,  but  there  was  general  partici¬ 
pation  in  the  discussion,  which  was  interesting,  instructive 
and  lively. 

. . . Ill . . 
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United  States  patent  specifications  may  be  obtained  from 
“The  Engineering  and  Mining  Journal”  at  25c.  each.  British 
patents  are  supplied  at  40c.  each. 

ELECTRIC  RETORT  FURNACE.  Jean  Bally,  Grenoble, 
France.  (U.  S.  No.  1,079,588;  Nov.  25,  1913.) 

ORE  REDUCING  PROCESS.  James  A.  McLarty,  Toronto. 
Ont.  (U.  S.  No.  1,079,788;  Nov.  25.  1913.) 

ROASTING — A  Method  and  Apparatus  for  Treating  Ores, 
More  Especially  Applicable  for  Roasting  Spent  or  Burned  Py¬ 
rites  and  the  Like.  E.  R.  Sutcliffe,  Lancashire,  Eng.  (Brit. 
No.  16,450  of  1912.)  ,  g. 

ROASTING — Improvements  in  Ore  Roasting  or  Drvlng 
F^^naces.  H.  M.  Ridge,  London,  Eng.  (Brit.  No.  23,763  of 

ROASTING  FURNACE.  Edward  J.  Fowler,  Redwood  City, 
Calif.,  assignor  to  Pacific  Foundry  Co.,  San  Francisco,  Calif. 
(U.  S.  No.  1,079,405;  Nov.  25,  1913.) 

CONVERTER  PROCESS.  Otto  Thiel,  Landstuhl,  Germany. 
(U.  S.  No.  1,080,606;  Dec.  9.  1913.) 

DEPHOSPHORIZING  PIG  IRON,  Improved  Process  for. 
A.  Francois,  Dijon,  France.  (Brit.  No.  25,251  of  1912.) 

ELECTRICAL  REDUCTION  FURNACE.  Royal  E.  Frickev, 
Heroult,  Calif.,  assignor  to  Noble  Electric  Steel  Co.,  San  Fran¬ 
cisco,  Calif.  U.  S.  No.  1,080,824;  Dec.  9,  1913.) 

NODULIZING — Mechanism  for  Nodulizing  Materials.  Lewis 
P.  Ross,  Standish,  N.  Y.,  assignor  of  one-half  to  Northern  Iron 
Co.  (U.  S.  No.  1,081,063;  Dec.  9,  1913.) 

ROASTING — An  Improved  Process  for  Roasting  Carbonated 
Iron  Ores.  J.  Sovignet,  Paris,  France.  (Brit.  No.  145  of  1913.) 

SPOUT  FOR  STEEL  FURNACES.  Charles  E.  Michaels, 
Wilson,  Penn.  (U.  S.  No.  1,080,071;  Dec.  2,  1913.) 

ALUMINUM  ALLOY.  Walter  Northcote  Naylor,  Forest  Hill, 
London,  and  Stanley  Page  Hutton,  Beckenham,  England.  (U. 
S.  Nos.  1,080,155  and  1,080,156;  Dec.  2,  1913.) 

DRILL — Percussive  Tool.  Lewis  C.  Bayles,  Easton,  Penn., 
assignor  to  Ingersoll-Rand  Co.,  New  York,  N.  Y.  (U.  S.  No. 
1,080,095  and  1,080,096;  Dec.  2,  1913.) 

MINE-CAR  LUBRICATOR.  Joseph  Henry  Thomas,  Inde¬ 
pendence,  Colo.  (U.  S.  No.  1,080,500;  Dec.  2,  1913.) 

MINER’S  LAMP.  Charles  Dushek,  Beloit,  Wis.  (U.  S.  No. 
1,080,050;  Dec.  2,  1913.) 

CONCENTRATOR.  John  S.  Finlay,  Wallace,  Idaho.  (U.  S. 
No.  1,080,053;  Dec.  2,  1913.) 

CONCENTRATOR — Centrifugal  Ore  Concentrator.  Edward 
C.  Latchem  and  Lewis  W.  Pollock,  Oakland,  Calif.  (U.  S  No. 
1,080,223;  Dec.  2,  1913.) 

ORE  SEPARATION — Centrifugal  Ore  Separation.  A.  Haber- 
mann,  Radderrupfelt  Mine  near  Alston,  Cumberland.  (Brit. 
No.  7647  of  1913.) 
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SAN  FRANCISCO — Dec.  1« 

The  Western  Fuel  Co.  Cases  proceeded  to  the  taking  of 
evidence,  Dec.  15,  the  complete  jury  having  been  secured  Dec. 
12.  The  jury  is  composed  of  two  butchers,  two  hardware 
merchants,  one  insurance  solicitor,  one  promoter,  one  banker, 
one  millwright,  one  apartment  house  proprietor,  one  musician, 
one  blacksmith,  one  paint  merchant.  U.  S.  Judge  Doollng 
states  that  the  trial  will  proceed  five  days  a  week  and  four 
hours  a  day  until  finished. 

A  Plant  on  Searles  Lake  potash  lands  may  be  installed  next 
year;  the  prospects  of  such  a  development  are  favorable. 
The  construction  of  the  railroad  from  Searles  on  the  Southern 
Pacific  to  the  property  of  the  American  Trona  Corporation  Is 
under  way  and  plans  for  the  building  of  an  operating  plant 
are  under  consideration.  In  the  last  year  there  was  much 
litigation  and  many  obstacles  had  to  be  overcome  before  the 
corporation  felt  safe  in  undertaking  the  installation  of  a 
plant,  or  the  building  of  the  necessary  railroad.  The  railroad 
is  to  be  31  miles  long,  and  is  as  essential  to  the  profitable 
commercial  handling  of  the  potash  as  the  installation  of  a 
plant  is  essential  to  the  economic  production  of  potash.  The 
initial  plant  is  said  to  be  planned  for  handling  50,000  tons 
per  year,  and  the  capacity  is  to  be  increased  as  the  demand 
requires. 

Completion  of  Yulia  No.  14  all-steel  dredge  on  Dec.  16, 
ready  for  actual  digging  on  Dec.  17,  established  the  best  time- 
record  ever  made  in  all-steel  dredge  construction  In  North 
America,  and  so  far  as  known  in  the  world.  The  elapsed  time, 
beginning  with  the  date  of  driving  the  first  rivets  on  the 
hull,  Aug.  13,  was  four  months  and  four  days.  This  is  the 
largest  dredge  for  digging  placer  ground  ever  built.  The 
general  dimensions  are:  Hull,  155  ft,  6  in.  long,  58  ft.  beam, 
5  ft.  overhang  on  each  side,  11  ft.  6  in.  deep;  well  hole,  8  ft. 
3%  in.  wide  in  the  clear;  digging  ladder,  134  ft.  long  between 
centers:  stacking  ladder,  136  ft.  long  between  centers;  spuds, 
62  ft.  long  and  weighing  82,000  lb.  each.  The  buckets  are 
16-cu.ft.  capacity.  The  three  other  all-steel  dredges  built  in 
California  are  Natomas  No.  10,  No.  8  and  No.  7.  The  first 
new  all-steel  boat.  No.  10,  Is  equipped  with  15-cu.ft.  buckets 
and  was  built  in  five  months,  21  days;  No,  8,  a  reconstructed 
15-cu.ft.  dredge,  was  completed  in  four  months,  4  days;  No.  7, 
a  reconstructed  9-cu.ft.  dredge,  was  completed  in  four  months, 
28  days.  Besides  being  the  largest  all-steel  dredge  in  North 
America,  Yuba  No.  14  is  the  only  dredge  provided  with  a 
steel  deck,  the  building  of  which  required  15  more  days  than 
a  wooden  deck  would  require.  The  dredge  is  absolutely  fire¬ 
proof.  Even  the  gold-saving  tables  are  entirely  of  steel,  ex¬ 
cept  the  wooden  parts  of  the  cleats.  The  floor  of  the  winch 
room  is  built  of  w^ood,  and  that  is  the  only  portion  of  the 
construction  containing  any  amount  of  wood  worth  notice. 
The  dredge  was  designed  and  built  by  the  Yuba  Construction 
Co.  at  the  Marysville  shops.  The  dredge  Is  two  miles  north 
of  Hamilton  on  the  east  side  of  Yuba  River,  in  Yuba  County. 

DENVER — Dec.  1» 

.In  Explosion  at  the  Vulean  Colliery  of  the  Rocky  Moun¬ 
tain  Fuel  Co.,  at  Newcastle,  on  Dec.  16,  killed  38  of  the  40 
men  employed.  The  flame  of  a  miner’s  candle  Igniting  a 
pocket  of  gas  was  given  as  the  cause  among  the  miners,  as  the 
mine  Is  known  to  be  a  gaseous  one.  Newcastle  was  the  scene 
of  the  first  big  coal-mine  disaster  in  Colorado  In  1889  at  the 
Santa  P6  mine  when  an  explosion  similar  to  the  one  at  the 
Vulcan  killed  75  miners. 

Nothing  new  In  the  Strike  Situation  has  developed.  At 
the  state  labor  convention  now  being  held  at  Denver  it  is  said 
that  500  delegates  representing  275  crafts  and  60  unions  are 
present.  The  delegation  from  the  south  is  instructed  for  a 
state-wide  sympathetic  strike,  and  the  question  is  being 
warmly  debated.  A  resolution  has  been  Introduced  and 
adopted,  urging  the  sending  of  a  telegram  to  Colorado’s  dele¬ 
gation  in  Congress  urging  them  to  ask  Congress  for  an  in¬ 
vestigation  of  the  strike.  If  a  sympathetic  strike  of  all  crafts 
is  decided  on,  action  will  be  taken  in  such  a  manner  that  it 
must  be  ratified  by  a  referendum  vote  of  all  unionists  in  the 
state  before  becoming  effective.  Adjutant-General  Chase  has 
announced  that  all  militia  in  the  southern  coal  fields,  with 
the  exception  of  200  to  250  cavalrymen  armed  with  carbines 
and  side  arms,  will  be  recalled  from  the  southern  coal-field 


strike  district  in  the  near  future  unless  action  for  a  state- wide 
strike  of  union  labor  crafts  is  ordered  by  the  convention  now 
being  held  in  Denver.  On  the  other  hand,  should  the  state¬ 
wide  strike  be  called  the  troops  now  in  the  southern  fields 
will  be  reinforced  and  every  militiaman  released  on  furlough 
or  indefinite  leave  of  absence  will  be  called  to  arms  again 
and  held  In  readiness  to  quell  any  disturbances  which  may 
threaten.  With  the  arrival  here  Dec.  16  of  J.  P.  White,  presi- 
dentdent,  and  William  Green,  secretary-treasurer,  from  In¬ 
dianapolis,  the  United  Mine  Workers  took  preliminary  steps 
toward  bringing  Individual  damage  suits  for  $50,000  each 
against  the  state  of  Colorado  and  individual  militia  officers, 
who,  the  strikers  say,  have  been  guilty  of  illegal  acts  in  the 
coal  fields. 

S.4LT  L.\KE  CITY — Deo.  17 

Utah  Men  Are  Interested  In  Wyoming  Oil  Lands.  Three 
tracts,  aggregating  1400  acres,  have  recently  been  taken  over. 
One  of  these  is  near  Casper,  where  two  companies  are  pump¬ 
ing  15,000  bbl.  daily.  The  land  obtained  by  the  local  company 
has  been  withdrawn  from  entry,  and  a  royalty  of  10%  must 
be  paid  to  the  state.  The  oil  is  of  good  quality,  and  a  great 
deal  of  it  produced  at  present  Is  shipped  to  Salt  Lake  for 
refining.  Among  Salt  Lakers  interested  in  the  new  develop¬ 
ment  work  are  John  Dern,  Lafayette  Hanchett,  W.  H.  Dick¬ 
son,  Duncan  MacVichle  and  others. 

Twenty-three  X^tah  Mines'  Paid  Dividends  aggregating 
$7,569,904  during  the  present  year.  These  are:  Bingham-New 
Haven,  Centennial-Eureka,  Chief  Consolidated,  Cliff,  Consoli¬ 
dated  Mercur,  Daly-West,  Daly-Judge,  Eagle  &  Blue  Bell,  Grand 
Central,  Gold  Chain,  Gemini,  Gethin  Le  Roy,  Iron  Blossom, 
Ingot  Gold,  Moscow,  May  Day,  Mammoth,  Opohongo,  Silver 
King  Consolidated,  Silver  King  Coalition,  Utah  Copper,  Utah 
Consolidated,  and  Yankee  Consolidated.  Beside  these  divi¬ 
dends  were  paid  by  the  three  large  smelting  companies  oper¬ 
ating  in  this  state,  a  good  proportion  of  whose  revenue  is  ob¬ 
tained  from  Utah  ores.  The  dividends  above  mentioned  do 
not  include  profits  from  the  United  States  company’s  mines 
at  Bingham.  Five  new  dividend  payers  appeared  during  the 
year:  Chief  Consolidated,  Eagle  &  Blue  Bell,  Gethin  Le  Roy, 
Silver  King  Consolidated,  and  Ingot  Gold.  The  total  of  divi¬ 
dends  paid  by  the  23  mining  companies  amounts  to  $66,210,167. 

CALI  MET — Dee.  19 

Freedom  from  Dlnturbanees  has  been  enjoyed  for  the  last 
week.  The  strikers  have  discontinued  their  early  morning 
parades,  and  have  not  held  any  demonstrations.  The  sheriff 
of  Houghton  County  has  notified  the  federation  that  men 
working  are  not  to  be  interfered  with  in  any  way,  and  he  is 
backed  up  in  his  position  by  several  thousand  citizens  of 
Houghton  County,  who  stand  ready  at  any  time  to  answer  to 
the  call  for  assistance.  The  situation  is  well  in  hand  and 
there  will  be  no  more  utter  disregard  for  law  and  order  that 
has  prevailed  throughout  the  district  since  the  beginning  of 
the  strike.  The  last  week  was  the  first  since  the  beginning 
of  the  trouble  that  men  going  and  coming  from  work  were 
not  intimidated,  threatened  and  insulted,  and  that  the  people 
of  the  community  have  felt  secure  in  their  homes.  The 
civil  authorities  have  been  searching  the  district  for  firearms 
and  have  secured  several  rifles,  shotguns  and  revolvers  in  the 
houses  of  the  strikers  and  other  places  in  the  strike  zone. 
In  Keweenaw  County  the  sheriff  is  recruiting  a  force  of 
mounted  police,  which  will  be  comprised  mostly  of  former 
military  men  who  were  in  service  in  that  county.  The  grand 
jury  is  in  session  in  Houghton  and  a  thorough  Investigation 
is  being  made  into  the  crimes  that  have  been  committed. 
Several  witnesses  have  been  subpoenaed  to  appear,  among 
the  number  being  Charles  H.  Moyer,  president  of  the  Western 
Federation  of  Miners.  The  mining  companies,  upon  request 
from  a  committee  of  business  men,  have  extended  the  time  of 
taking  back  former  employees  until  Jan.  1.  The  business 
men  throughout  the  district  have  planned  a  series  of  meetings 
and  will  endeavor  to  influence  the  men  to  return  to  their 
former  places,  and  a  number  of  these  men  have  agreed  to  lend 
any  financial  aid  required  by  any  of  the  miners  who  return  to 
work.  A  majority  of  the  men  still  holding  out  are  men  that 
have  lived  in  the  district  a  long  time,  and  it  is  desirable  to 
have  these  men  remain  instead  of  bringing  In  a  large  body 
of  new  men.  The  mining  companies  have  held  off  nearly 
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five  months  holding  the  jobs  of  the  former  employees  open 
to  them,  and  there  is  no  spirit  of  animosity  against  the  men. 
If  the  former  employees  insist  upon  holding  with  the  federa¬ 
tion  there  is  nothing  left  for  the  mining  companies  to  do 
but  acquire  outside  labor.  It  is  not  a  question  of  getting  men 
for  any  number  can  be  secured  within  a  few  days,  the  Calu¬ 
met  &  Hecla  alone  has  applications  from  over  1500  mer,  who 
desire  to  work  in  its  mines. 

SILVHK  CITY,  W  M. — Dec.  1!1 

ImprovementM  at  the  K1  Prho  Worka  of  the  American 
Smelting  &  Rening  Co.  and  the  increased  capacity  these  im¬ 
provements  will  create  are  evidences  of  the  growth  of  the 
mining  industry  in  the  Southwest.  That  New  Mexico  is  con¬ 
tributing  to  this  development  of  the  industry  is  shown  by 
the  Chino  Copper  Co.,  operating  at  Santa  Rita.  It  is  the  larg¬ 
est  producer  in  New  Mexico  at  present,  but  within  a  few 
months  an  equally  large  camp  will  be  established  by  the  Rurro 
Mountain  Copper  Co.,  at  Tyrone.  The  methods  used  by  these 
two  companies  are  totally  different,  the  Chino  Copper  Co. 
mining  exclusively  by  steam  shovels  and  the  Burro  Mountain 
Copper  Co.  working  underground.  Although  the  method  of 
concentration  of  the  latter  company  has  not  been  announced 
otricially,  it  is  believed  that  the  flotation  process  will  be  used. 
Chino  treats  its  ore  on  tables  and  vanners.  Both  are  low- 
grade  propositions.  East  of  the  Chino  property  lies  the 
Georgetown  district,  the  producer  at  one  time  of  over  $7,000,- 
000,  also  the  practically  undeveloped  Carpenter  zinc  and  lead 
district.  To  the  west  of  the  Burro  Mountain  copper  property 
is  the  White  Signal  district,  copper  and  gold  properties  barely 
scratched  on  the  surface,  and  the  exceedingly  rich  Lordsburg 
section.  These  districts  are  being  examined  by  the  repre¬ 
sentatives  of  large  mining  corporations,  and  the  indications 
now  are  that  New  Mexico’s  mineral  output  will  be  consider¬ 
ably  increased  by  the  end  of  next  year. 

NEti.Vl'XKK — Dec. 

Forces  at  the  Negaiince  anil  .tlass  .Miues  of  the  Cleveland 
Cliffs  Iron  Co.  at  Negaunee,  on  the  Marquette  range,  possibly 
are  the  largest  in  history  of  the  properties.  About  100  men 
were  added  to  the  payroll  Dec.  1.  Nearly  600  men  are  at 
work  at  the  Negaunee,  and  nearly  300  at  the  Maas.  It  is  ex¬ 
pected  that  further  additions  will  be  made  as  underground 
development  advances.  Each  mine  is  being  operated  on  two 
8-hr.  shifts.  There  are  no  better  equipped  properties  in  the 
Lake  Superior  iron  region  than  the  Negaunee  and  Maas.  Both 
have  complete  electrical  hoisting,  haulage,  pumping  and 
lighting  plants,  all  of  which  are  served  by  the  company’s 
hydro-electric  works  on  the  Carp  River,  near  Marquette.  A 
largo  amount  of  ore  will  be  in  stock  by  the  opening  of 
the  1914  season  of  navigation  and  with  any  considerable  de¬ 
mand  the  year’s  shipments  to  the  furnaces  will  establish  new 
records  for  each  mine.  However,  Cleveland  Cliffs  forces  on 
the  Marquette  range  in  general  are  probably  no  larger  than  a 
year  ago  at  this  time.  The  Cleveland  Lake  mine  at  Ish- 
peming  is  being  worked  on  single  shift,  where  previously 
two  shifts  were  employed.  The  100  men  affected  by  this 
curtailment  were  transferred  to  Negaunee  and  to  the  North 
Lake  properties,  west  of  Ishpeming.  Three  mines,  the  Smith, 
Mackinac  and  Gardner,  in  the  Gwinn  district  have  recently 
been  put  under  development,  and  at  the  same  time  operations 
at  older  properties  in  the  field  have  been  sc.aled  down.  Some 
of  the  men  formerly  employed  at  Gwinn  are  now  at  work  at 
Negaunee. 

ISHPEMING — Dee.  20 

.V  Tonnage  Tax  Law  Ky  I  se  of  Initiative  has  been  pro¬ 
posed  and  the  state  grange  has  indorsed  it.  The  proposal  to 
write,  by  direct  action,  this  measure  into  the  statute  books 
has  arisen  because  of  the  grange’s  failure,  on  two  previous 
occasions,  to  procure  its  adoption  by  the  state  legislature.  In 
that  body  the  mining  men  frankly  met  the  issue  raised  by 
the  grangers  and  put  up  such  a  strong  case  that  even  men 
first  disposed  to  look  upon  it  favorably  were  won  away  from 
its  support.  Now  the  grange  proposes,  It  seems,  to  appeal  to 
a  wider  body  of  legislators  than  is  sent  to  I.ansing,  and  by 
resort  to  the  people  to  obtain  approval  for  a  measure  that  they 
were  not  able  to  pass  In  an  assembly  small  enough  to  give 
close  attention  to  the  merits  of  the  arguments  bearing  on  the 
issue.  The  question  with  which  it  is  proposed  to  go  to  the 
voters  is  singularly  complicated,  and  one  that  would  be  singu¬ 
larly  difficult  to  deal  with  even  if  there  was  a  general  disposi¬ 
tion  to  deal  with  It  fairly  and  intelligently.  At  present  there 
is  a  feeling  of  hostility  toward  the  Michigan  mines  in  general 
because  of  labor  trouble  in  the  copper  country.  The  time  for 
a  fair  consideration  of  the  question  in  any  program  of  direct 
legislation  is  thus  not  opportune,  it  is  held  in  the  mining 
region.  There  is  still  hope  that  a  sense  of  fairness  will  show 


the  sponsors  of  the  plan  that  its  discussion  should  be  post¬ 
poned  until  a  time  v/hen  it  will  not  be  complicated  by  bitter¬ 
ness  growing  out  of  an  unusually  stubborn  labor  strike. 

Removing  Overlmrilen  by  Dredging  is  an  Innovation  on  the 
iron  ranges  that  has  been  thoroughly  tested  during  recent 
weeks.  So  far  as  can  now  be  judged  the  method  appears  to 
be  practical.  The  dredge,  named  “John  B.,’’  in  honor  of  John 
Beckfelt,  of  Grand  Rapids,  discoverer  of  much  of  the  ore  in 
the  region,  is  provided  with  a  cutter  at  the  front  of  the 
barge,  which  is  revolved  by  twin  Corliss  engines,  and  as  the 
material  drops  it  is  taken  up  by  powerful  suction  pumps  and 
forced  through  conveyor  pipes  to  any  required  distance. 
These  pipes  are  laid  on  pontoons,  which  may  be  swung  into 
any  position  on  the  stream  along  which  the  work  is  being 
done,  enabling  the  residue  to  be  deposited  as  far  from  the 
dredge  as  may  be  necessary.  The  process  was  submitted  to 
a  particularly  severe  test  when  the  discharge  end  of  the 
conveyor  pipe  was  placed  at  an  elevation  of  60  ft.  above  the 
intake  and  the  flow  obstructed  by  two  right-angles  and  two 
angles  of  45°.  The  pumps  forced  the  sand  and  dirt  through 
the  lines  satisfactorily.  It  is  considered  that  as  a  result  of 
this  experiment,  there  will  be  no  troul)le  in  removing  the 
entire  overburden,  although  it  will  be  necessary  in  some  places 
to  go  down  to  a  depth  of  100  feet. 

TGUDX'I'D — Dee.  20 

Klee  Lake  l.olil  Mining  Distriet  in  Northern  Manitoba, 
where  operations  have  been  (luietly  carritd  on  for  some  time, 
is  attracting  some  attention.  I’l-of.  It.  C.  Wallace,  of  Mani¬ 
toba  University,  who  has  made  an  examination  of  the  district, 
states  that  there  is  a  marked  similai’ity  between  the  forma¬ 
tions  of  Rice  Lake  and  I’orcupine,  both  of  which  differ  con¬ 
siderably  from  those  of  Laki*  of  the  Woods  and  Rainy  River. 
Six  shafts  have  now  been  sunk  with  favorable  ri'sults.  On 
the  Ranger  claims  owned  by  the  Manitoba  Mining  A-  Explora¬ 
tion  Co.,  Charles  Andrews,  wh(j  is  in  charge  of  development 
work,  reports  the  ojtening  up  of  a  new  vein  10  ft.  in  width 
extending  1500  ft.  across  the  full  width  of  the  claim  and  rich 
in  gold. 

Iteorganixatlon  I’Iiiiin  of  the  t'anaila  Iron  Coriioratlnn, 

which  recently  went  into  liciuidation,  are  gradually  being 
worked  out,  although  as  yet  no  definite  basis  has  been  decided 
upon  by  the  committee  of  bondholders.  A  tentative  scheme 
has,  how’ever,  been  outlined,  which  would  necessitate  deferring 
the  security  of  the  first-  and  second-mortgage  bonds.  First- 
mortgage  bonds  will  be  exchanged  for  second-mortgage  bonds 
or  debenture  stock  and  the  second-mortgage  bonds,  for  pref¬ 
erred  stock.  An  issue  of  lirst-m  jrtgage  bonds  will  then 
have  to  be  made  to  provide  working  capital  and  it  is  stated 
that  $1,500,000  is  the  amount  under  consideration.  The  size 
of  this  issue  will,  however,  dejtend  upon  the  extent  to  which 
the  company  will  operate  its  various  plants.  If  the  mines  ami 
furnaces  are  to  be  operated  immediately,  a  much  greater 
amount  of  capital  will  be  necessar.v,  but  if  not,  that  sum 
should  be  sufficient.  .\t  present,  only  a  part  of  the  company’s 
plants  are  in  operation.  The  furnaces  which  hav'e  been  op¬ 
erated  at  a  loss,  jire  nt)w  closed  down  and  of  the  mines,  only 
one  at  Bathurst  was  lately  worked  and  this  was  shut  down 
at  the  end  of  November.  The  foundry  branch  of  the  com¬ 
pany  is  the  onl.v  deiiartment  which  is  being  fully  operated 
and  this  is  returning  a  satisfactory  profit.  It  is  the  inten¬ 
tion  of  the  compati.v  to  keep  only  the  foundries  running 
during  the  period  of  reorganization  and  afterward  to  either 
sell  or  operate  separately  the  mines  and  furnaces.  New  capi¬ 
tal  over  and  above  that  necessary  to  keep  the  foundries 
going  will  b(>  required  if  the  latter  plan  is  adopted.  The 
present  working  capital  is  provided  by  the  Issue  of  short¬ 
term  notes  and  special  arrangements  have  also  bt'cn  mtide 
with  the  banks.  Temporary  securities,  ranking  prior  to  all 
bonds  outstanding,  can  be  issued  up  to  $250,000  to  keep  the 
foundries  in  operation  until  the  permanent  financing  is  ar¬ 
ranged  for.  If  the  mines  and  furnaces  are  abandoned,  the 
company  expects  to  make  a  satisfactory  profit  and  the  pres¬ 
ent  heavy  fixed  charges  will  be  wiped  out.  While  this  com¬ 
pany  has  in  operation  well  equipped  and  uptodiite  foundry 
and  pipe  plants,  the  furnaces  are  too  small  and  anticiuated  to 
permit  of  profitable  operation  under  (iresent  economical  con¬ 
ditions.  The  iron  deposits  at  T.ondonderry  are  erratic  and  in 
general,  low  grade,  while  the  Torbrook  deposits  are  high  in 
phosphorus.  The  Bathurst  iron  ore  is  a  mixture  of  hematite 
and  magnetite,  averaging  about  37%  metallic  iron  and  be¬ 
tween  2  and  3%  manganese.  A  concentrator  was  erected 
at  a  cost  of  $500,000  to  enable  the  company  to  ship  the 
higher-grade  product,  and  while  by  this  means  it  was 
possible  to  obtain  a  satisfactory  ore,  the  losses  and  the  cost 
of  concentration  were  much  greater  than  had  been  antici¬ 
pated. 
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Al^ASK.V 

GOI^D  PROM  FAIRBANKS  WAS  RECEIVED  DEC.  10  at 
U.  S.  Assay  Office  at  Seattle  to  the  amount  of  $53,300.  Ship¬ 
ments  of  gold  for  the  season  are  practically  completed. 

FAVORABLE  REPORTS  PROM  MATANUSKA-NELCHINA 
strike  continue  to  come  in  and  many  prospectors  are  go¬ 
ing  in  with  complete  outfits,  with  intention  of  staying  all 
winter. 

MOTHER  LODE  COIM’ER  (Kennicott) — Force  of  30  men 
wili  be  emploved  through  winter.  A  7000-ft.  ti-amway  has 
been  completed,  and  about  500  tons  of  ore  are  ready  for 
shipment  to  Tacoma. 

FAIR  CHANCE  (Fairbanks) — Vein,  which  was  lost  on  this 
property  on  St.  Patrick’s  Creek  last  spring  has  been  found. 
It  is  12' in.  wide,  and  ore  assays  up  to  $100  per  ton.  Smith  & 
Mi'i'lione,  have  a  four  yeai-  lease  with  option  to  purchase. 

AltlZ(y>  A 
CochiNe  County 

(’\LITMET  &  ARIZDNA  (CJourtland) — Curtailment  of  oper- 
•itioii®  has  been  ordered.  This  does  not  mean  cessation,  al¬ 
though  it  is  likely  that  nothing  will  be  done  until  plans  for 
futuie  are  worked  out. 

DENN- ARIZONA  (Bisbee) — While  there  is  nothing  definite 
out  with  reference  to  resumption  of  development,  there  were 
further  hints  last  week  from  northwest,  indicating  that  pre¬ 
liminary  steps,  at  least,  have  been  taken,  looking  to  start¬ 
ing  up' work,  probably  early  in  Hill.  It  will  surprise  no 
one  to  hear  official  announcement  to  that  effect  at  any  time. 

HIGGINS  LEASING  CO.  (Bisbee) — Company  operating  in 
Higgins  Hill  have  been  shipping  steadily  from  sulphide-ore 
slope.  Cunningham  &  Sowles  on  Wolverine  lease  are  ship- 
l)ing  oxide  ore.  other  lessees  along  upper  end  of  district  are 
also  getting  pav  ore,  and  there  is  a  growing  belief  that 
Tombstone  canon  will  yet  turn  out  to  be  an  important  pro¬ 
ducer. 

HERMIT.XGE  (Heiefordl — New  50-ton  concentrator  de¬ 
signed  and  built  bv  A.  F.  Hazelton  has  been  turned  over  to 
companv  after  a  satisfactory  test  run.  I’rovision  has  been 
made  for  increasing  capacity  of  plant  as  soon  as  best  method 
of  treatment  has  been  determined  and  it  is  expected  that 
custom  ores  from  suriouding  mines  in  Huachuca  mountains 
will  l)e  treatt'd  here.  I’i'opcMty  was  foi-meidy  owned  by 
Huachuca  Mining  Co.  and  is  in  Montezuma  canon. 

Gila  County 

ARIZONA  COMMEKCL\L  (Globe) — Shaft  has  reached  depth 
of  1350  ft.  Work  on  12i  (t  is  still  suspended  pending  installa¬ 
tion  of  pumi>ing  e<iuii)mcnt  to  raise  water  r»'cently  encount¬ 
ered  on  that  level. 

SI’l’ERIOR  A-  BOSTON  (Globe) — Crosscut  on  fiOO  level  be¬ 
ing  driven  to  intersect  vein,  cut  off  by  a  fault,  but  snbse- 
qnentlv  relocated  bv  diamond  drill,  has  already  been  driven 
f.O  ft.'  On  1000  level  drifting  in  foot  wall  is  in  progress. 
Diamond  diilling  is  still  going  on. 

IRON  (WR  (Globe) — Fndc'iground  ventilation  is  greatly 
iminoved  since-  connection  with  Eureka  slvft  of  Arizona  Com¬ 
mercial  was  made.  On  SOO  level  drifting  on  vein  is  going  on 
at  rapid  rate,  at  present  being  245  ft.  f  m  shaft.  Face  is 
in  excc-llent  oic-  and  managc  im-nt  expects  to  encounter  In  an¬ 
other  5o  ft.  high-grade  streak  at  present  being  worked  on 
050  level. 

INSl’lRATION  ('ONSOLID.VTED  (Globe-) — During  Novem¬ 
ber  a  total  advance-  was  made  in  underground  workings  of 
3300  ft.,  1130  ft.  of  whie-h  was  in  large  drifts.  7S2  ft.  in 
smallei-  drifts,  and  1332  ft.  in  raises.  Nearly  all  raises  were! 
lifted  in  Colorado  orcbody,  only  two  raises  be-ing  driven  in 
Joe  Bush  section,  a.?  e-hutes  for  di-awin,g  oi-e  from  overlying 
ore  dumps,  or  stoe-kpile-s.  One-  of  these  two  raises  holed 
through  into  edge  of  stockpile  Dee-.  5.  Connection  was  made 
with  main  east  shaft  on  sixth  level  Dec.  0,  and  connee-tion 
on  same  level  with  main  west  shaft  shotild  be  made  soon.  On 
fourth  level  drift  to  shafts  lacks  only  200  ft.  of  being  double 
width  all  w'ay  and  widening  e-ontinues  at  rapid  rate.  Work 
continues  in  main  we-st  shaft,  timbering  and  other  work  pre- 
patoi-y  to  concreting  being  pushed  ahead  rapidly.  Crushing 
plant  at  Scorpion  shaft  is  again  in  operation  crushing  waste 
from  that  section  of  mine.  Crushed  waste  is  being  used  for 
filling  holes  and  elepressions  near  concentrator  site.  At  con¬ 
centrator  concrete  pouring  is  still  in  progress  on  retaining 
walls,  now  about  tw(>-thirds  done.  Machinery  is  being  rapidly 
installed  in  test  mill.  (lOd-ton  flotation  eouipment  and  all 
crushing  machinery  being  erected.  Steel  for  coarse  crushing 
plant  and  main  east  and  west  shafts  doob’e  headframe  has 
arrived  and  has  been  unloaded.  (Considerable  work  has  been 
done  preparatory  to  eret-tion  of  steel  framework.  Carpenters 
hav«-  cut  away  a  portion  of  south  side  of  main  west  shaft- 
house  and  wooden  headframe  now  there  and  American  Bridge 
(’o.  will  lay  track  to  allow  crane  locomotive  to  move  to  site 
of  headframe.  (This  spin-  will  run  directly  over  one  compart¬ 
ment  of  main  west  shaft. 

^  llarieoitii  County 

A  GOLD  PRbsBECT  IN  SALT  RIVER  MOUNTAINS  south¬ 
west  of  Tempo,  is  being  developed  by  S.  Johnson.  Sinking 
will  be  continued  until  water  is  encountered  as  it  is  needed 
for  use  in  a  mPl  which  is  to  be  built  later. 

.  A  NEW  CAMP  AT  THE  HEAD  OF  SYC.AMORE  CREEK, 
iri  the  Mazatzal  Mountains,  will  be  established.  Two  wagons 
loaded  with  sliiiplles  have  been  sent  from  Phoenix  to  the 
camp,  where  a  group  of  six  claims  formerly  owned  by  Row- 


man  &  Reynolds  was  lately  sold  for  $36,000.  Development 
will  be  started  at  once.  There  is  a  good  showing  of  cinna¬ 
bar  on  all  claims. 

RELIEF  (Peoria) — Cyanide  plant  is  in  operation  and  un¬ 
derground  development  is  under  way.  Free  gold  in  diorite  is 
found. 

j  .9?^^  FINO  (Phoenix) — Sinking  has  been  discontinued  and 
drifting  on  vein  from  lOO-ft.  level  is  in  progress.  One  drift 
is  in  60  ft.  and  other  40  ft.  Good  milling  ore  has  been  exposed. 

M.AMMOTH  (Mesa) — Stamp  mill  is  in  operation  and  three 
carloads  of  coal  have  just  been  hauled  to  mine.  Cyanide  plant, 
which  was  lately  completed,  is  also  in  operation.  High-gra  le 
ore  was  recently  encountered  and  much  good  milling  ore  has 
been  opened  up.  At  present  40  men  are  employed,  but  force 
will  soon  be  Increased. 

Mohave  Coiinty 

GOLD  ORE  (Gold  Road) — Property  is  shipping  ore  to  Gold 
Road  mill  by  auto  truck.  It  is  stated  that  minimum  value  of 
ore  which  can  be  mined  and  treated  profitably  is  $8.50  per 
ton.  Average  ore  runs  about  $3  better  than  this. 

PITT.SBURGH  (Gold  Road) — Property  is  being  developed 
by  S.  R.  Porter  who  has  sunk  a  shaft  to  a  depth  of  100  ft. 
and  has  crosscut  vein  for  35  ft.  An  influx  of  water  has  re¬ 
cently  stopped  further  development  until  means  of  handling 
It  are  provided. 

COPF’ERVITLE  (Hackberry) — New  shaft  is  being  sunk 
below  200-ft.  level.  Property  is  now  equipped  with  modern 
150-ton  mill,  steel  headframe  and  a  new  hoist.  There  is  a 
large  body  of  good  milling  ore  on  200-ft.  level  of  new  shaft 
which  is  being  blocked  out  ready  for  mining.  , 

Vavapai  fniiaty 

CLEOPATRA  _  (Jerome) — A  thorough  and  detailed  survey 
of  property  has  just  been  completed  by  J.  D.  Fisher,  of  Den¬ 
ver.  _  Actual  development  work  has  been  begun  under  di¬ 
rection  of  Major  Pickerell.  F.  D.  Stephen,  who  is  in  charge, 
has  for  new  owners  recently  taken  a  balf  interest  in  Vulcan 
gr()up  of  SIX  claims  and  a  fraction  which  adjoin  Cleopatra  as 
well  as  an  option  on  other  adjoining  claims  owned  bv  Gibb 
&  Fryer. 

CALIFORNIA 

\niador  County 

CENTR.VL  EUREKA  (Sutter  Creek) — A  good  vein  of  ore 
has  been  discovered  in  a  drift  from  a  winze  below  3100  level. 
Development  will  proceed  to  sufficient  depth  to  open  other 
It-vels  and  drifts  before  starting  mill  again. 

KENNEDY  (Jackson) — It  appears  from  further  investiga¬ 
tion  that  12x1 2-in.  timber  broken  by  explosion  which  killed 
men  and  Injured  another  on  Nov.  17  was  broken  square 
off  2  ft.  from  end.  besides  completing  break  at  sawed  portion 
and  reducing  that  end  of  timber  to  splinters.  Breaking  in  two 
of  timber  is  taken  as  evidence  that  exploded  powder  was 
l.ving  on  timber  at  time  of  explosion.  Timberman  who  sur¬ 
vived  is  improving  and  it  is  possible  that  be  may  be  able  to 
state  some  facts  regarding  accident. 

CsInveraM  County 

I.KiHTNER  (.\ngels  Camp) — Mine  and  mill  are  still  in 
operation  and  .a  large  force  of  men  are  at  work. 

UTIC.A  (.Angels  Camp) — Work  has  been  resumed  at  Cross 
shaft,  after  being  closed  down  for  about  three  months  by 
shortage  of  water.  Gold  Cliff  is  operating  steadily. 

REINER  MINING  CO.  (.Stockton) — This  company  operat¬ 
ing  at  Altaville  in  Angels  Camp  district,  has  filed  a  petition 
in  bankruptcy  in  U.  S.  district  court.  .lobn  C.  Benson,  former 
president  and  manger,  has  been  cited  in  superior  court  to 
show  why  he  should  not  be  restrained  from  selling  stock  in 
company.  Benson  in  turn  has  brought  suit  against  E.  H. 
Ehrler,  new  president  and  manager,  and  others  for  $20,000 
damages  for  alleged  defamation  of  character. 

Fresnn  County 

AITBT^RY  MINING  CO.  (Fresno) — Mine  will  be  reopened  and 
a  five-stamp  mill  installed.  Mine  has  been  developed  by  a 
45-ft.  shaft  and  a  2S0-ft.  tunnel. 

Kern  County 

FIVE  MEN  WERE  BURNED  BY  AN  EXPLOSION  of  gas 
in  a  Standard  well  at  Taft,  Dec.  9.  Men  were  taken  to  a  hos¬ 
pital.  Drill  was  down  about  700  ft.,  when  gas  was  encoun¬ 
tered,  which  caught  fire  and  enveloped  workmen.  Rig  was 
destroyed. 

ShRMtn  County 

NOBLE  ELECTRIC  STEEI.  CO.  (Heroult) — .After  a  shut¬ 
down  since  last  July  Iron  works  resumed  operation  on  Dec.  4 
with  blowing  in  of  a  3000-kw.  furnace  with  a  capacity  of  35 
tons  at  a  charge.  A  se'-ond  furnace,  ‘’000-kw.,  will  be 
blown  in  in  December.  Coke  has  been  substituted  for  ch-'r- 
coal. 

Sierra  County  I 

MINFttS’  HOME  (Downieyille) — Pipe  clay  mixed  with 
gravel,  and  prospecting  well  in  heavv  gold,  has  been  opened 
up.  A  large  washing  plant  has  been  built. 

TELEGR.APH  (Downieville) — New  power  house  has  been 
completed,  replacing  one  destroyed  by  fire  in  October.  Main 
tunnel  is  being  repaired,  and  sinking  on  vein  will  be  begun 
early  in  spring. 
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SlMkiyou  County 

DEPOSIT  OF  $50,000  FOR  STATE  HIGHWAY  BONDS  has 
been  made  by  Siskiyou  County,  which  it  had  agreed  to  pur¬ 
chase.  Work  will  begin  as  soon  as  rights-of-way  are  secured, 
starting  at  Oregon  line. 

COL.OR.4DO 
Clear  Creek  County 

SANTIAGO  (East  Argentine) — This  mine  is  now  produc¬ 
ing  about  8  tons  per  day,  of  $40  ore.  Discovery  of  a  body  of 
copper  ore  has  just  been  made  on  sixth  level. 

ANAMSA — Returns  for  8  tons  of  ore  from  this  mine  on 
Columbia  Mountain  have  been  made  by  the  Chamberlain 
sampler  at  Georgetown  at  140  oz.  silver  per  ton. 

CAPTAIN  JACK  (Dumont) — In  last  2%  years  a  tunnel 
2000  ft.  in  length  has  been  driven  on  property  in  Ohio  gulch, 
and  a  series  of  veins  Intersected,  one  of  which  is  now  being 
drifted  on,  as  it  shows  from  5  in.  to  2  ft.  of  ore  assaying  up 
to  $150. 

San  Juan  Region 

FRISCO  MINES  &  TUNNEL  Co.  (Animas  Forks) — This 
company  operating  Bagley  tunnel  has  resumed  work  on 
property  after  a  shutdown  of  several  weeks.  There  has  been 
expended  here,  according  to  leports,  in  excess  of  $650,000  in 
driving  tunnel  a  distance  of  5800  ft.  and  in  developing  some 
v'eins  cut,  such  as  Morgan  and  Red  Cloud.  A  mill  built 
in  1912-1913  to  treat  sulphide  ores  was  not  uniformly  suc¬ 
cessful. 

Teller  County 

SEVEREST  STORM  ON  RECORD  at  Cripple  Creek  fell 
Dec.  4.  Snow-fall  is  variously  estimated  at  3%  to  5  ft.,  while 
a  high  wind  following  day  did  great  damage,  blowing  down 
power-line  poles,  stripping  many  shaft-houses  of  smoke¬ 
stacks  and  roofs,  and  drifting  snow  so  that  all  railroading 
was  at  a  standstill  for  over  a  week.  Many  sidings  and  spurs 
to  mines  are  still  blockaded,  especially  those  having  service 
of  narrow-gage  railroad;  as  a  result  several  mines  have 
suffered  for  lack  of  coal,  while  others  are  unable  to  dispose 
of  ore.  Few  if  any  mines  have  resumed  normal  operation. 

GOLDEN  CYCLE  (Goldfield) — Body  of  F.  M.  Woods,  Jr., 
killed  in  cave  of  Dec.  1,  was  recovered  Dec.  9,  and  those  of 
his  companions,  Sam  Sorensen  and  Pat  Keveney,  were  re¬ 
covered  following  day.  Coroner’s  jury  brought  in  a  verdict 
that  their  deaths  were  caused  by  a  faulty  system  of  mining 
and  by  timbering  stopes  w'lthout  filling  with  waste,  but  jury 
was  unable  to  place  blame.  On  account  of  power-line  be¬ 
ing  out  of  commission  during  storm,  electric  pumps  were 
drowned,  and  are  now  being  recovered  by  bailing. 

MICHIGAN 

Iron 

BALKAN  (Crystal  Falls) — Pickands,  Mather  &  Co.  have 
penetrated  ore  with  a  timber  drop-shaft,  which  is  now  se¬ 
curely  anchored  in  jasper.  It  will  be  sunk  about  100  ft.  more, 
when  work  of  concreting  will  be  commenced.  Work  of  strip¬ 
ping  other  part  of  property  will  be  started  in  spring,  con¬ 
tract  having  been  awarded. 

JUDSON  (Crystal  Falls) — Shaft  is  rapidly  nearing  ore.  It 
is  12x22  ft.  inside  timbers  and  is  being  sunk  at  an  angle  of 
45”.  It  is  300  ft.  from  ore  and  by  sinking  it  at  an  angle 
company  has  not  been  bothered  much  with  a  blanket  of 
quicksand  which  overlies  ore.  Power  house  has  been  com¬ 
pleted  and  machinery  is  being  installed.  A  change  house, 
machine  shop,  blacksmith  shop,  warehouse  and  office  are  now 
under  construction. 

ATHENS  (Negaunee) — Steel  headframe  at  this  new  prop¬ 
erty  of  Cleveland-Cliffs  Iron  Co.  was  completed  last  week  as 
were  all  pulley  stands.  All  steel  work  was  done  by  Wis¬ 
consin  Bridge  &  I“on  Co.  As  engine  house  will  stand  on  a 
hill  at  a  considerable  distance  above  collar  of  shaft,  it  was 
necessary  to  make  pulley  stands  extremely  high,  one  nearest 
shaft  being  110  ft.  high,  probably  highest  in  district.  Engine 
house  is  partially  completed  and  compressor  is  on  ground 
and  will  be  installed  as  soon  as  cement  floor  has  been  laid. 
All  machinery  will  be  operated  by  electricity.  Shaft  is  down 
to  ore  but  sinking  was  interrupted  while  headframe  was  be¬ 
ing  put  in  place.  Work  will  soon  be  started  but  it  will  take 
two  years  to  complete  shaft  which  will  be  sunk  2300  ft.  deep. 
Steel  stocking  trestles,  2000  ft.  in  length,  will  be  erected  in 
due  time  to  take  care  of  ore  hoisted. 

MINNESOT.4 
Cayuna  Range 

BARROWS  (Barrows) — New  five-compartment  shaft  now 
down  about  60  ft.  Drifting  is  in  progress  from  No.  2  shaft 
toward  new  one,  to  afford  drainage. 

BRAINBRD-CUYUNA  (Brainerd) — All  machinery  now  in 
place  and  steam  plant  in  operation  for  first  time  on  Friday, 
Dec.  12.  Shaft  now  down  55  ft.,  with  45  to  go. 

ROWE  (Riverton) — Continued  mild  weather  permits  oper¬ 
ation  of  hydraulic  plant  much  later  than  was  anticipated. 
One  steam  shovel  is  also  at  work  stripping.  Soo  Line  is  con¬ 
structing  a  roundhouse  near  property,  in  anticipation  of 
heavy  shipments  next  season. 

KENNEDY  (Cuyuna) — Rogers-Brown  Ore  Co.  has  com¬ 
pleted  installation  of  electrical  equipment.  A  five-ton  Good¬ 
man  electric  locomotive  is  used  underground,  hauling  ten 
three-ton  cars.  On  surface,  a  three-ton  General  Electric 
locomotive  is  used.  The  1914  ore  contracts  have  not  yet  been 
made,  so  that  next  year’s  tonnage  cannot  be  ascertained.  A 
150,000-ton  stockpile  will  be  accumulated  this  winter. 

CUYUNA  IRON  &  MANGANESE  ORE  CO.  (Crosby)— After 
drilling  41  holes,  company  announces  that  it  will  strip  ore- 
body  next  season  and  operate  same  as  an  open  pit.  Property 
adjoins  Pennington  mine  on  north,  but  is  not  on  same  lens  of 
ore.  New  orebody  is  a  manganiferous  iron-ore  deposit  of  low 
grade,  while  Pennington  ore  is  practically  free  from  man¬ 
ganese.  Overburden  varies  from  46  to  60  ft.  in  depth,  and  is  as 
usual  on  Cluyuna  range,  sand  and  gravel.  Property  was  drilled 
some  years  ago  by  Republic  Iron  &  Steel  Co.,  but  was  dropped 
because  of  its  low  iron  tenor,  manganese  at  that  time  not 
being  considered.  Company  is  a  stock  company  with  its 
shares  more  or  less  scattered  throughout  Northern  Minnesota, 
and  more  stock  is  now  being  offered  by  promoters. 


MISSOURI — KANSAS — OKLAHOMA 
Joplin  District 

COATS  &  ORTT  (Thoms  Station,  Mo.) — New  orebody  1® 
being  developed. 

POWER  MINING  CO.  (Klondike,  Kan.)— Rich  ore  being 
worked  at  180-ft.  level;  concentrator  running  steadily. 

LUKE  LAND  (Webb  City,  Mo.)— Eighth  drill  hole  shows 
good  ore.  J.  M.  Short  and  associates  of  Joplin  hold  lease. 

CULPEPPER  (Cartervllle,  Mo.) — Concentrator  is  being  re¬ 
moved  from  Cunningham  land  to  Kane  lease  by  Dexter 
Mining  Co. 

ALLIANCE  (Neck  City,  Mo.) — Concentrator  has  been  pur¬ 
chased  by  S.  L.  Walker,  to  be  removed  to  lease.  Good  mine 
opened,  with  extensive  orebody. 

BATTLE  AXE  (Alba,  Mo.) — Another  big  lead  strike  has 
been  made,  6-ft.  face  of  rich  ore  being  opened.  Johnson  & 
Underwood  are  operating  property. 

QUAKER  MAID  (Spurgeon,  Mo.) — Eastern  company  has 
purchased  mine  and  will  Install  modern  equipment  through¬ 
out.  Mine  has  been  consistent  producer. 

BEAR  CAT  (Sarcoxie,  Mo.) — Lease  has  been  taken  by  Jop¬ 
lin  operators.  Concentrator  has  not  been  operated  for  sev¬ 
eral  months.  Formerly  worked  by  Grasselli  Chemical  Co. 

HUDSON  ZINC  CO.  (Belleville,  Mo.) — Exceptionally  rich 
strike  made  by  drilling  by  Franklin  Smith  and  associates  of 
Joplin.  Drill  has  been  in  mineralized  ground  from  45-  to 
82-ft.  level. 

WALKER  LAND  (Duenweg,  Mo.) — Two  new  concentrators 
now  running.  Home  company  taking  out  both  lead  and  zinc 
at  105-ft.  level.  Zinc  ore  found  in  virgin  ground  by  Lora 
D.  company. 

SAPULPA  (Webb  City,  Mo.) — Mine  has  been  sold  by 
Charles  Moore  &  Co.  to  J.  M.  Short  &  Co.,  of  Joplin,  includes 
250-ton  mill,  30-acre  lease,  with  three  shafts  in  ore.  Will  be 
known  as  Tecumseh. 

CENTENNIAL  LEAD  &  ZINC  CO.  (Joplin,’Mo.)— This  new 
company  is  operating  Little  Jewell,  with  concentrator,  and 
two  additional  shafts  on  lease.  Ore  from  three  shafts  shows 
heavy  mill  recovery. 

POCAHONTAS  (Thoms  Station,  Mo.) — Company  recently 
sold  650  tons  of  blende  concentrates,  held  off  market  several 
weeks,  bringing  approximately  $25,000.  Cave-in  recently 

DIPLOMAT  (Galena,  Kan.) — Two  drill  holes  put  down  on 
Galena  Lead  &  Zinc  Co.  land  showed  rich  cuttings.  First 
showed  zinc  ore,  second  lead  ore.  Drilling  campaign  to  con¬ 
tinue,  with  shafts  to  be  sunk  later. 

MONTANA 
Granite  County 

RICH  COPPER  ORE  AT  PHILIPSBURG  has  attracted 
miners,  leasers,  prospectors  and  investors  in  great  number  to 
old  camp.  It  has  always  been  contended  by  those  familiar 
with  district  that  in  southern  part  of  Granite  County  are  large 
deposits  of  high-grade  copper  ore  .  This  belief  was  strength¬ 
ened  a  few  months  ago  oy  strike  in  North  Star  mine  near 
Maxville,  of  a  copper  vein,  35  ft.  wide,  rich  in  silver  and  con¬ 
taining  up  to  35%  copper.  Following  this  strike  came  dis¬ 
covery  in  Swastika  mine  of  orebodles  not  only  rich  in  gold 
and  silver,  but  running  as  high  as  26%  in  copper.  These  mines 
are  being  equipped  with  modernr  conveniences  and  appliances 
for  mining  on  a  large  scale.  Should  results  of  operations 
equal  expectations,  Phllipsburg  and  Granite  County,  once 
made  famous  by  old  Bi-Metallic  mines  may  again  enter  ranks 
of  modern  mining  camps. 

Sliver  Bow  County 

SAFETY  APPLIANCE  FOR  BUTTE  HOISTS  were  demon¬ 
strated  in  presence  of  a  large  number  of  officials  of  Anaconda 
Copper  Mining  Co.,  Welch  hoisting  engine  controller  was 
given  a  practical  test  at  Mountain-View  mine.  It  proved  so 
successful  that  various  companies  are  making  plans  to  adopt 
appliance.  Efforts  made  by  operating  engineer  to  have  engine 
run  away  by  starting  one  side  with  a  descending  cage,  were 
frustated  by  automatic  application  of  brakes  when  regular 
hoisting  speed  was  exceeded.  Similar  efforts  to  cause  over¬ 
winding  were  counteracted  by  safety  device  In  stopping  en¬ 
gine  before  danger  point  was  reached. 

BUTTE  ELECTRIC  WORKERS  VOTED  AGAINST  STRIKE 
— Information  was  given  out  by  F.  Beckwith,  president  of  dis¬ 
trict  council  of  electrical  workers,  that  strike  vote  In  the 
Montana  locals  had  failed  by  a  vote  of  147  to  113.  A  propo¬ 
sition  to  reunite  local  factions  of  electrical  workers  under 
jurisdiction  of  American  Federation  of  Labor  is  to  be  sub¬ 
mitted  to  a  referendum  of  members  of  different  locals.  An 
agreement  to  unite  will  insure  future  harmonious  working 
of  local  members  of  electrical  workers  with  other  labor  unions 
in  Butte  and  make  a  sudden  declaration  of  strike  by  local 
members  impossible.  Such  a  strike  was  threatened  a  few 
months  ago.  Involving  closing  down  of  all  mines  and  other 
industries  in  Butte. 

ANNUAL  REPORT  OF  STATE  MINE  INSPECTOR,  W.  B. 
Orem,  contains  following  Interesting  items  concerning  Butte 
camp:  About  13,000  men  are  employed  in  mines  of  Butte.  Amal¬ 
gamated  Copper  Co.  expenditures  in  state  were  about  $40,000,- 
000,  which  is  equal  to  $100  per  year  for  every  man,  woman  and 
child  In  state.  All  mines  of  Anaconda  company  are  now  con¬ 
nected  by  one  general  level  known  as  2000-ft.  level  and  ex¬ 
tending  into  Leonard,  West  Stewart,  Tramway,  St,  Lawrence, 
Diamond,  Original  and  Anaconda.  Electric  power  is  utilized 
in  all  branches  of  mining.  A  telephone  system  has  been  in¬ 
stalled  to  bring  all  parts  of  all  mines,  surface  and  under¬ 
ground  into  communication  with  each  other.  No  labor 
troubles  have  been  experienced  during  year.  Miners  receive 
highest  wages  paid  in  any  mining  camp  of  country  and  are 
contented  with  work  and  working  conditions.  To  minimize 
accidents.  Anaconda  company  is  offering  prizes  to  foreman 
of  mine  in  which  minimum  amount  of  accidents  happen. 
Daily  output  of  copper  ore  is  about  15,000  tons  per  day,  of 
zinc  ore  about  1000  tons.  Butte  is  fast  developing  into  a 
large  zinc  producer. 
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BUTTE-BALiLAKLAVA  copper  CO.  (Butte) — To  clear  up 
erroneous  reports,  regarding  Anaconda-Ballaklava  litigation, 
C.  F.  Kelley,  vice-president  of  Anaconda  Copper  Mining  Co. 
issued  following  statement:  “Approximately  850  ft.  measured 
on  strike  of  vein  was  in  dispute.  Large  orebodies  on  west 
end  of  vein  were  being  mined  by  Ballaklava  company  when 
suit  was  instituted.  Under  terms  of  settlement  each  party 
takes  about  426  ft.  of  vein  on  strike.  Anaconda  taking  west 
180  ft.,  said  to  contain  valuable  orebodies;  then  Ballaklava 
takes  its  425  ft.  to  an  easterly  boundary  plane;  Anaconda  tak¬ 
ing  rest  of  its  426  ft.,  or  245  ft.  on  east  end  of  vein.  A  ver¬ 
tical  southerly  boundary  was  established,  terminating  Bal¬ 
laklava  rights  to  vein  on  its  dip.  This  plane  will  be  reached 
approximately  on  3000-ft.  level.  No  block  of  ground  outside 
Ballaklava  claim  has  been  awarded  to  Ballaklava.  Future 
owners  of  each  segment  of  vein  have  a  right  to  veins  which 
may  dip  into  main  vein  after  latter  has  passed  south  of  Moun¬ 
tain  Chief  claim  and  into  Ballaklava.  Settlement  clearly 
recognizes  apex  law  and  statement  that  this  settlement  will 
affect  other  apex  litigations  has  no  foundation.  Active  mining 
was  resumed  at  Ballaklava  Dee.  2.  Since  then  one  car  of  ore 
has  been  shipped  dally  to  Washoe  smelter.  Stopes  are  being 
opened  on  800,  900,  1200  and  1400  levels.  When  this  is  ac¬ 
complished,  development  work  on  all  levels  will  be  carried  on 
and  crosscutting  for  big  vein  will  be  started.  Mine  is  well 
equipped  for  operation  on  a  large  scale,  equipment  consist¬ 
ing  of  a  steel  ore  bin  of  400  tons  capacity,  two  compressors, 
a  300-hp.  electric  hoist,  an  auxiliary  165-hp.  hoist  and  repair 
shops. 

NEVAD.4 

Clark  County 

POTOST  (Goodsprings) — This  property,  formerly  owned  by 
Mahoney  Bros.,  of  San  Francisco,  has  been  taken  over  by 
Empire  Zinc  Co.,  at  a  consideration  said  to  be  $125,000. 
Property  has  been  producing  throughout  year,  about  760  tons 
monthly  of  zinc  ore,  averaging  38%  zinc  and  8%  lead,  and  it 
is  expected  that  new  company  will  increase  this  production 
materially.  Plans  are  under  way  to  build  a  tramway  from 
mine  to  Summit,  a  distance  of  two  miles,  and  a  motor-truck 
road  thence  to  railroad  at  Arden.  Motor  trucks  will  be  used 
for  ore  haulage. 

YELLOW  PINE  (Goodsprings) — Work  has  been  started  on 
new  two-compartment  shaft  which  is  to  be  driven  600  ft.  to 
tap  new  orebody  on  seventh  level.  Work  is  to  be  pushed  to 
completion  as  rapidly  as  possible,  three  shifts  being  engaged 
in  sinking,  using  Torpedo  air  drills.  It  is  expected  that  men 
will  make  a  record  for  shaft-sinking  in  this  vicinity.  Orders 
have  been  placed  for  entire  equipment  for  new  power  plant 
and  hoist  at  mine,  which  is  expected  to  be  fully  erected  with¬ 
in  60  days.  New  orebody  is  being  rapidly  developed  from  old 
workings  and  a  large  tonnage  of  lead  and  zinc-carbonate 
ore  is  already  blocked.  Output  for  November  was  slightly 
less  than  heretofore,  owing  to  inclement  weather  but  a  total 
of  1600  tons  of  zinc  concentrate.  300  tons  of  lead  concentrate 
and  200  tons  of  crude  ore  was  shipped  to  smelters.  Regular 
monthly  dividend  w'as  declared  Nov.  25,  2c.  per  share,  and  a 
similar  amount  has  been  declared  payable  Dec.  25,  which 
makes  the  total  dividends  for  the  year  $218,500. 

Churchill  County 

URANIUM  ORE  OP  GOOD  GRADE  has  been  discovered 
between  Wonder  and  Falrvlew. 

Humboldt  Coumy 

SHEA-KELLEHER  LEASE  (Rochester)— An  oreshoot  10 
ft.  wide  has  been  opened  in  lowest  level.  Shipments  will  com¬ 
mence  at  once. 

HIGHLAND  NATIONAL — Situated  30  miles  from  Battle 
Mountain  will  start  development  at  once.  Large  Silver-Lead 
vein  has  been  opened. 

SILVER  BELT  R.R.  (Rochester) — Terminus  will  be  swung 
to  foot  of  Rochester  Cafion,  where  ore  bins  will  be  built.  It 
is  planned  to  extend  road  up  Rochester  Carton,  to  foot  of  Lin¬ 
coln  Hill.  This  will  necessitate  addition  of  a  Shay  engine  to 
rolling  stock. 

Lander  County 

LONDON  (Tenabo) — Crosscut  tunnel  is  being  driven. 

ASPEN  (Tenabo) — Shaft  is  being  sunk.  Good-grade  lead- 
silver  ore  has  been  discovered. 

VIOLET  (Tenabo) — Shaft  has  been  sunk  to  200-ft.  level 
and  drifts  driven  both  ways.  Results  of  this  development 
justify  further  work. 

Lyon  County 

A  GOLD  DISCOVERY  has  been  made  on  east  side  of  Mason 
Valley  about  eight  miles  from  Yerington. 

Mineral  County 

YERINGTON  MOUNTAIN  (Yerington)— Crosscut  on  600-ft. 
level  has  cut  oreshoot  20  ft.  wide,  at  distance  of  300  ft.  from 
shaft.  Copper  minerals  are  sulphides  and  black  oxide  and  ore 
will  assay  6%.  It  is  planned  to  drive  2200-ft.  crosscut  tunnel 
to  cut  vein  at  depth  of  1200  ft. 

Nye  County 

MERCURY  MINING  CO.  (lone) — Weekly  production  is  now 
20  to  30  flasks. 

BRADY  LEASE  (Manhattan) — During  1913  mill  treated 
10,000  tons  ore  with  estimated  value  of  $100,000. 

VALLEY  VIEW  (Manhattan) — Development  has  opened 
shoot  of  milling  ore  with  streaks  of  high-grade  in  limestone. 

MANHATTAN  CONSOLIDATED  (Manhattan) — Will  rein¬ 
corporate  in  Nevada  and  make  new  company  an  assessable 
corporation. 

NEVADA  CINNABAR  CO.  (lone) — Development  has  proved 
several  years'  supply  of  ore,  it  is  stated.  Distillation  plant 
is  nearing  completion. 

COMMERCIAL  MINES  &  MILLING  CO.  (Manhattan) — War 
Eagle  mill  will  obtain  ore  supply  from  Mustang  mine  during 
winter  months,  weather  conditions  making  production  from 
Reilly  fraction  glory  hole  too  uncertain.  Ore  from  Mustang 
mine  is  trammed  directly  into  mill. 


NEW  MEXICO 

Bernalillo  County 

PLACERS  IN  GOLDEN  DISTRICT  in  Santa  P6  range  are 
to  be  reopened  by  Col.  J.  A.  Wood. 

Grant  County 

PHELPS-DODGE  (Tyrone) — It  is  rumored  that  newly  con¬ 
structed  railroad  from  Whitewater  to  Tyrone  may  be  extended 
to  Mogollon  and  thence  to  company’s  coal  flelds.  Line  for  this 
road  was  surveyed  by  J,  V.  Bergen  about  10  years  ago.  Such 
a  road  would  not  pass  through  town  of  Mogollon,  out  near 
enough  to  transport  supplies  to  district. 

STEEPLE  ROCK  CO.  (Lordsburg) — All  claims  owned  by 
company,  a  subsidiary  of  London  Development  Co.,  have  been 
placed  on  market  for  lease  or  sale  by  Sanford  Robinson,  of 
Los  Angeles,  who  has  been  working  on  this  proposition  for 
some  time.  Jim  Crow  group  is  said  to  be  valuable  property, 
and  has  yielded  much  high-grade  ore.  It  is  now  under  water, 
but  it  is  estimated  that  two  carloads  of  ore  would  pay  for 
unwatering.  A.  B.  Ream,  of  Lordsburg,  and  his  associates, 
have  taken  a  lease  on  Carlisle  group  and  intend  to  commence 
work  on  property  immediately. 

Otero  County 

JAMES  G.  BARRETT  (La  Luz) — Improvement  work  is 
being  done  upon  property  a  short  distance  northeast  of  La. 
Luz. 

Santa  County 

COPPER  ZONE  MINING  &  MILLING  CO.  (Cerrlllos) — A 
license  has  been  granted  this  company,  a  $150,000  corporation 
of  Arizona,  to  transact  business  in  New  Mexico.  Headquar¬ 
ters  will  be  at  Cerrlllos.  E.  B.  Ames,  agent. 

Socorro  County 

A  NEW  SAWMILL  AT  COONEY  has  been  put  Into  oper¬ 
ation  and  will  supply  district  with  construction  lumber  and 
mining  timber.  Plant  has  installed  flnest  and  latest  mill 
equipment  and  is  a  welcomed  industry  into  this  prosperous 
district,  where  it  was  greatly  needed. 

ERNESTINE  (Mogollon) — Company  started  custom  milling, 
Dec.  1,  being  third  ore  buyer  now  in  fleld.  Additional  tanks 
are  being  added  to  plant. 

GRAPHIC  GROUP — A  record  is  being  made  by  this  group 
of  the  Ozark  company,  with  large  bodies  of  ore  in  sight, 
aerial  tram  and  mill. 

LITTLE  CHARLIE  (Mogollon) — Pipe  connections  have 
been  made  with  Maud  S.  compressor,  and  machines  are  now 
used  in  ore  breaking.  Shipments  to  custom  mill  have  been 
resumed. 

LINCOLN  MINING  &  DEVELOPMENT  CO.  (Cooney) — Com¬ 
plaint  has  been  filed  by  this  company  with  state  corporation 
commission  in  which  it  requests  corporation  commission’s 
opinion  on  charges  made  by  telegraph  companies  in  Silver 
City  for  messages  telephoned  to  their  offices. 

Taos  County 

ROUND  HILL  GOLD  PLACER  MINING  CO.  (Upper  Rio 
Grande) — Operations  have  been  closed  down  on  account  of 
ground  freezing. 

OREGON 

Baker  County 

HUMBOLDT  (Mormon  Basin) — About  57  men  are  now  on 
pay  roll  at  this  mine,  which  is  largest  producer  in  Oregon. 
Ten-stamp  mill  is  running  night  and  day,  and  much  develop¬ 
ment  work  Is  also  being  done. 

Josephine  County 

BONDS  FOR  THE  GRANTS  PASS  TO  COAST  R.R.  have 
been  issued  by  city  council  of  Grants  Pass,  which  accepted 
bid  of  Keeler  Bros.,  of  Denver,  Colo.,  for  the  $200,000  issue. 
Money  will  be  available  soon.  Much  of  the  road  has  already 
been  graded. 

CHAMPLAIN  DREDGE  (Foots  Creek) — This  dredge,  about 
two  miles  above  the  mouth  of  creek,  is  to  be  put  in  operation 
again  after  being  idle  for  several  years  and  tied  up  until  re¬ 
cently  in  litigation. 

SOUTH  DAKOT.\ 

Lawrence  County 

NEW  RELIANCE  (Trojan) — Diamond  drilling  has  been 
started,  and  will  be  continued  for  several  months.  It  is  in 
nature  of  exploratory  work.  Mill  is  operating  at  full  capac¬ 
ity. 

OLD  IRONSIDES  (Squaw  Creek) — A  long  tunnel  is  being 
run  to  develop  orebody  at  greater  depth  and  afford  a  more 
direct  means  of  extraction.  Last  shipment  went  to  Golden 
Reward  mill,  at  Deadwood,  and  is  reported  to  have  been  of 
excellent  milling  grade.  It  is  hoped  to  have  mine  opened  by 
next  summer,  so  that  regular  shipments  of  both  smelting  and 
milling  grades  can  be  made. 

HOMESTAKE  (Lead) — Benefits  paid  by  Aid  Fund  are  to 
be  Increased  Jan.  1  to  $1000  in  case  of  accidental  death,  and 
$800  in  case  of  death  from  illness;  increase  of  $200  in  each 
benefit.  Plastering  of  “Recreation  Hall”  is  nearly  finished, 
and  carpenters  are  at  work  on  Interior.  Addition  to  assay 
office  will  be  Inclosed  in  a  few  days.  Good  progress  Is  being 
made  in  removing  buildings  from  sites  of  improvements  re¬ 
cently  decided  upon. 

TITANIC  (Carbonate) — At  a  depth  of  150  ft.  Combination 
shaft  has  entered  a  mineralized  formation,  and  management 
has  decided  to  crosscut  at  this  depth  to  a  porphyry  dike  on 
east.  At  same  time  sinking  is  to  be  continued  to  300-ft.  level. 
Machine  drills  recently  ordered  are  now  working,  and  better 
progress  has  been  made.  Supplies  for  several  months’  run 
have  been  received,  and  heavy  snows  will  not  now  materially 
affect  operations. 

Pennington  County 

CONTINENTAL  COPPER  (Sheridan) — The  800-ft.  shaft  is 
nearly  unwatered,  and  sinking  will  soon  be  resumed.  Prop¬ 
erty  is  equipped  with  a  good  mining  plant. 
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TENNESSEK 

Knox  County 

AMERICAN  ZINC,  LEAD  &  SMELTING  CO.  (Mascot)  — 
The  company  has  established  what  is  believed  to  be  a  unique 
record,  because  in  seven  months  it  has  brought  its  new 
Tennessee  mill  up  to  full  capacity,  mill  now  treating  in  ex¬ 
cess  of  1000  tons  of  ore  daily,  and  at  times  it  has  treated  as 
high  as  1150  tons  of  ore  in  one  day.  Concentrates  are  run¬ 
ning  from  60%  to  62%  zinc,  being  made  from  an  ore  assaying 
about  40%  zinc.  Spelter  made  from  these  concentrates  com¬ 
mands  a  premium,  owing  to  its  exceptional  purity,  and  con¬ 
centrates  bring  a  premium  of  from  $5  to  $7  per  ton  over  con¬ 
centrates  of  like  grade  produced  in  Joplin  district.  Holston 
oiebody,  from  which  current  ore  is  being  mined,  has  aiready 
blocked  out  1,750,000  tons,  or  an  ore  supply  of  from  five  to  six 
yea.s  with  present  milling  capacity.  This  tonnage,  however, 
does  not  represent  possibilities  of  this  particular  orebody. 
At  a  distance  of  about  800  ft.  away  another  orebody  has  been 
encountered,  average  being  in  excess  of  5%%  zinc  and  over 
2,000.000  tons  being  in  sight. 

I  T AH 

Box  Elder  ('itiiiity 

H.ARD  ROCK  (Golden) — Salt  Lake  men  have  recently  in- 
snected  Hard  Reck  or  Carter  gold  property,  eight  miles  west 
of  Century  mine.  If  this  ground  is  taken  over,  a  mill  will 
probably  be  built. 

Juab  County 

TINTIC  SHIPMENTS  for  week  ended  Dec.  12  .amounted  to 
169  cars.  Preparations  are  being  made  to  ship  low-grade  ore 
from  a  number  of  dumps  in  southern  end  of  district:  ore  will 
be  placed  on  cars  at  Silver  City.  .\  test  shipment  has  been 
m.ade  from  old  Copperopolis  mill  near  McIntyre  ranch.  This 
dump,  as  well  as  those  at  Blue  Bird,  Tesora,  La  Clede  and 
Joe  Bowers  is  under  lease.  It  is  thought  a  considerable  ton¬ 
nage  can  be  shipped  at  a  small  profit.  A  car  of  ore  from 
Blue  Bird  dump  is  being  prepared  for  market. 

BALTIMORE  (Eureka) — A  conti-act  for  driving  a  short 
tunnel  has  been  let. 

SELM.A  (Knightville) — Operations  h^tve  been  resumed 
after  a  shutdown  of  several  month.^.  A  new  hoist  is  to  be 
installed,  grading  for  which  is  in  progress. 

OPOHONGO  (Robinson) — Two  drifts  are  being  driven  in 
upper  workings:  one  is  crosscutting  a  promising  body  of 
quartz:  and  other  will  prospect  ground  under  olclest  work¬ 
ings  of  mine. 

EAGLE  &  BI.UE  BELL  (Eureka) — Good  progress  is  be¬ 
ing  made  in  sinking  shaft,  and  it  is  expected  that  a  station 
will  be  cut  at  1500  level  about  Christmas  time.  Although 
regular  work  of  mine  has  been  somewhat  hampered  by  new 
development,  75  tons  of  ore  daily  were  mined  and  hoisted  in 
November.  During  this  month,  shaft  w.as  advanced  160,  ft. 
leaving  58  ft.  including  sump  still  to  be  completed. 

Salt  Luke  Ceiinty 

.\LTA  CONSOLID.VTED  (.\lta) — A  seam  of  ore  has  been 
followed  by  winze  from  main  tunnel  level,  and  has  opened 
out  to  1  ft.  in  width.  Material  i-uns  well  in  copper  and  silver. 

OHIO  COPPER  (Bingham) — .An  avearage  of  2300  tons  of 
ore  is  being  mined  and  milled  d>ily.  .After  adjustments  and 
changes  now  being  made  under  Mr.  AA'addell's  direction  h.ave 
been  completed,  it  is  expected  that  recovery  of  45  to  50% 
will  be  somewhat  bettered. 

C.ARDIFP  (Bi.g  Cottonwood) — Ore  is  being  sent  down  on 
sleighs  to  Burnt  Flat  near  Maxfield  mine,  where  it  is  trans¬ 
ferred  to  wagons.  Lower  tunnel  is  in  over  1600  ft.  and  work 
is  being  continued  there. 

MTCHIG.AN-UT.AH  (Bingham) — Ore  is  being  hoisted 
th’’ough  new  raise  connecting  old  Coalition  workings  with 
City  Rocks.  This  makes  it  possible  to  work  both  Big  and 
T.ittle  Cottonwood  sections  to  advantage,  and  send  ore  down 
T.ittle  Cottonwood  over  tramway.  Lessees  are  making  ship¬ 
ments  from  Cleaves  tunnel  in  City  Rocks  ground. 

To«»ele  County 

PRIDE  OP  THE  WEST — It  is  reported  that  work  will  be 
resumed  at  this  property. 

AV  ASHIXtiTON 

Chelan  County 

ENTI-AT  (Entiat) — This  company  has  taken  over  Rex 
propert.v,  and  preparations  are  being  made  for  install:;tion  of 
strmp  mill  and  cyanide  plant. 

Clarke  County 

LKWLS  RIA'ER  MINING  CO. — For  not  having  a  fish  ladder 
in  dam  on  Lewis  River  and  for  polluting  waters  of  river 
through  mining  operations  this  company  has  been  fined  by 
fish  warden  and  will  pay  a  fine  of  $97.50.  Company  has  been 
washing  gold  from  grave]  bars  along  river.  Portland  people 
are  back  of  enterprise.  It  is  not  known  how  pollution  of 
water  can  be  prevented. 


CANAU.V 
ItritlNh  Calumhiu 

SULLIVAN  (Kimberley) — Diamond  Drill  Contracting  Co., 
of  Spokane,  is  drilling  this  propeity  fur  Consolidated  Mining 
&  Smelting  Co. 

QUEEN  VICTORl.A  (Nelson) — October  output  of  this  mine 
of  British  Columbia  Copper  Co.  was  3581  tens,  bringing  total 
shipments  for  1913  up  to  22,807  tons. 

VAN  ROl  (Slocan) — During  October  output  was  1207  tons, 
yielding  30  tons  of  lead  concentrati  s  assaying  107  oz.  silver, 
49.1%  lead,  12.6%  zinc,  and  72  tons  zinc  concentrates  assaying 
26.1  oz.  silver,  1.8^  lead  and  40.3%  zinc.  Mill  ran  203  hours. 

HEDLEV  GOLD  MINING  CO.  (Hedley) — A  new  crusher  has 
been  ordered  for  mill  and  will  be  installed  shortly.  It  is  of 
much  greater  capacity  and  lat»  r  pattern  than  old  one,  and 
will  expedite  and  cheapen  crushing  of  ore  before  it  reaches 
batteries. 

JOSIE  (Rossland) — Mine  produced  1600  tons  of  ore  and  103 
tons  of  concentrates  in  October.  .Smelter  payments  for  month 
were  $31,975  for  1638  tons  of  ore  and  141  tons  of  concentrates. 
Estimattd  expenditures  foi-  same  jici-iod  were  as  follows: 
Development,  $7000:  mining  ore,  $10,500:  milling,  $1250:  total, 
$18,750. 

OLD  SPORT — Maurice  W.  B'-’ker,  general  manager  of 
Stewart  Mining  Co.,  denies  that  he  and  his  associates  have 
purchased  this  group  of  claims  on  Vancouver  Island.  Com¬ 
pany  has  taken  a  long-term  lease  and  bond  on  group,  which 
embraces  600  acres,  and  is  traversed  by  a  number  of  veins 
showing  .gold,  silvei'  and  eoi)i)er. 

GR.XNBA'  CfJNSOI.ID.XTED  (.\nyox) — .Anyox  already  has 
appeal  ance  of  a  flourishing  mining  town  where  only  a 
few  months  ago  there  was  iir.actica ll.v  nothing  but  rocks  and 
trees.  Large  saw  mill,  mess  and  bunk  house  accommodates 
about  500  men,  there  is  another  camp  at  dam,  also  a  large 
mess  and  bunk  house  at  mines.  .A  spacious  school  building 
has  been  erected.  GranViy  Bay  Hotel  (^o.  runs  a  splendidly 
equiiiped  hotel,  all  bedrooms  having  electi-ic  light,  hot  and 
cold  watei",  and  telephones.  Recre.ation  hall  and  pool  room  is 
close  by.  and  a  grand  ball  was  recentl.v  given  by  Mr.  Manly, 
the  hotel  proprietor,  to  celebrate  opening  of  that  building.  A 
social  club  has  since  been  formed,  and  it  is  proposed  to 
devote  at  least  one  evening  a  week  to  dancing.  Moving 
pictures  are  init  on  in  reaction  hall  on  Monday  and  Tuesday 
evenings.  .  .At  the  limestone  quarr.v  at  Swamp  Point  a  force 
of  about  30  men  is  employed.  Two  tunnels  have  been  driven, 
from  which  raises  will  be  put  up  to  surface  and  a  wharf  has 
been  built. 

Oiitiirio 

ORE  SHIPMENI’S  FOR  NOA'EAIP.KR  were  as  follows: 
Crown  Reserve,  54.77  tons:  Coniagas,  128.75:  Cobalt  Comet 
(Drumm<tnd),  37.56:  Cobalt  Townsite,  653.75:  Cobalt  Lake, 
83.26:  Kerr  Lake,  49.48;  L.'i  Rose.  516.66:  AIcKinley  Darragh, 
209.36:  Nipissing,  121.63:  Pete!  sen  Lake  (.Seneca  Superior), 
39.66:  Penn  Canadian,  145.32:  olbiin.  42.97:  Right-of-AVay, 
40.26:  Tretheway,  46.67:  total.  2170.10  tons. 

TIAIISKAAIING  &  HUDSON  BAA’  (Cobi't) — A  dividend  of 
300'";  ji.ayable  Dec.  22  has  been  de<  lai  ed. 

T’.AN  STI.A’ER  (Cobalt) — •Sh;irehoblei's  have  iiuthorized  is¬ 
sue  of  350,000  shares  of  ti-easur.v  stock  at  10c.  i)er  share. 

JUPITER  (South  Poi'cui)ine) — It  is  announced  that  issue 
of  $50,000  one  year  bonds  has  been  taken  up  by  sharehold¬ 
ers  ' 

VIPOND  (Sotith  I’oi'cupinei — I’his  i)rope’ ty  which  was 
recentl.v  tinder  oiition  to  ('lown  Pesei  ve  people,  is  now  being 
examined  for  West  Australian  Gold  Mines,  Ltd. 

AA'RIGHT-H.A  RCiR.AA’E.S  (.Swastika) — AA'ork  on  this  prop¬ 
erty  which  is  under  option  to  B.  Cartwright  and  associates, 
has  been  discontinued. 

P.AN  SILA’ER  (Cobalt) — .A  special  meeting  of  sharehold¬ 
ers  has  been  c.alled  to  ratif.v  two  b.vlaws.  one  of  which  pro¬ 
vides  that  80.000  shafts  be  issued  to  ('oletnan  Development  Co. 
in  payment  foi-  pi'i)])erty  and  other  authorizing  salt!  of  rest 
of  treastiry  stock  at  10c.  per  shai". 

NORTHERN  CUSTOALS  (CONCENTRATOR  (Cobalt)— Half 
the  80  stamps  in  new  mill  will  be  startt d  dioiqiing  Dec.  15, 
while  remainder  will  be  in  operation  a  few  weeks  later.  Con¬ 
struction  of  this  mill  constituti  s  a  record  for  this  part  of 
countr.v,  as  ground  was  brttken  fi'r  foundations  first  week  in 
KepteniVier.  First  ore  treati  d  will  be  fi'cm  La  Rose  mine. 
Com'ianv  also  h  'S  a  contract  commencing  ni  xt  May  for  oper¬ 
ation  of  20  stamps  for  (’hambei  s- F'Cerland. 

tiiieliee 

MANITOU  lIK'tN  MINING  Co.  (Montreal) — This  company 
owns  and  operates  a  large  deposit  of  ilmenite  ore  at  Tvy-on- 
the  Lake.  Analysis  of  mineral  fi'om  different  plans  on  itrop- 
erty  show  Titanic  oxide,  38%:  iron  oxide.  57%  lime,  silica  and 
magnesia  5%;  no  sulphur  nor  phosuhorus. 


Spokane  Cotiiity 

DEER  CREEK  MINING  CO. — This  company  has  been  or¬ 
ganized  to  take  over  property  of  H.  &  M.  Mining  Co.,  and 
will  install  cyanide  plant. 

BTTTTE-CHEWE1.,AH  (Chewelah) — A  gasoline  hoist  and 
two-drill  compressor  have,  been  installed,  and  operations  will 
be  continued  throughout  winter. 

AVVOMING 
Crook  Cfiunty 

BE.AR  I.,ODGE  (Bear  Lodge) — A  new  compressor  and  boil¬ 
ers  have  just  been  received,  and  will  be  in  commission  soon. 
I.,umber  is  being  sawed  and  delivered  for  mill  construction, 
work  upon  which  will  be  started  early  in  spring.  Principal 
workings  show  ores  heavy  in  fluorite,  occurring  in  a  countr.v 
‘  f  phonolite.  Some  veins  are  small  and  ore  is  rich;  tellurides 
are  frequently  found.  Company  experienced  considerable 
trouble  in  getting  patent  to  its  property,  land  being  in  a 
forest  reserve,  but  now  title  has  been  perfected.  Boston  men 
are  interested. 


Al  EMCO 
SoiHirji 

LOS  ANGELES  (Nacozari) — AV.  R.  Lane,  manager,  has  pur- 
rha-!ed  a  large  boiler.  Shaft  will  be  pumped  out  and  mine  will 
again  be  a  producer. 

ATEXICAN  DEVELOPMENT  CO.  (Peoria,  Ill.) — Contract  for 
sinking  a  two-compartment  shaft  at  Quelitlan  mines  in  Aut- 
lan  district  an  additional  100  ft.  has  been  let.  Shaft  now  is 
110  ft.  deep.  Three  shoots  of  high-grade  copper  ore  have  been 
cut.  Companv’s  plans  call  for  a  lOO-ton  smelting  plant.  Mim  s 
are  18  miles  from  Pacific  port  of  Chamela. 


THAXSA  A AL 

GOLD  PRODUCTION  IN  THE  TRANSVAAL  in  November 
was:  Wltwatersrand,  644,320  oz. :  outside  districts,  29,166  oz.: 
total,  673,486  oz.  This  is  44,945  oz.  less  than  in  October  and 
54  211  oz  less  than  in  November.  1912.  For  the  11  months 
ended  Nov  30  the  total  was  8,347,893  oz.  in  1912,  and  8.122,009 
oz — or  $167,881.926 — in  1913:  a  decrease  of  225,884  oz.  this  year. 
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THE  MARKET  REPORT 


META  I,  MARKETS 

>K\V  VOKK — lleo.  24 

The  metal  markets  continue  rather  quiet.  Copper  has  not 
lost  materially,  but  sales  have  been  on  a  moderate  scale.  Tin 
has  been  generally  weak  and  lower. 

The  recent  weakness  in  copper,  lead  and  spelter  has  not 
been  due  to  any  malevolent  manipulation,  or  any  other 
mysterious  motives,  but  is  explained  by  the  absence  of  buy- 
ins  for  consumption  and  the  Increase  in  smelters’  hands  of 
stocks  that  they  were  averse  to  carryins-  Sales  at  low 
prices  h.av’e  relieved  the  situations  in  copper  and  lead.  There 
has  probably  been  no  reduction  in  the  stock  of  spelter,  but 
pi'f)ducers  seem  to  be  willins  to  carry  that  metal.  In  all 
of  these  metals,  the  present  outlook  is  for  improvement  in 
price. 

Copper,  Tin,  Lead  and  Zinc 

f'opiter — Durins  the  WH‘ek  of  Dec.  18-24  there  was  active 
competition  for  business  amons  all  the  asencies,  which  re¬ 
sulted  in  considerable  sales;  however,  at  low  prices.  The 
bulk  of  these  were  with  lluropean  buyers  and  were  done  at 
14. 14.35c.,  deliveied  in  Europe.  One  day  one  agency 
would  cut;  another  day,  another.  Some  business  was  also  re¬ 
ported  with  American  consumers,  Including  one  or  two  round 
lots,  at  about  Iti^c.,  delivered,  usual  terms.  On  Dec.  23,  one 
of  the  principal  agencies,  hav'ing  apparently  sold  all  it  cared 
to,  announced  an  advance  in  its  asking  price  to  14 %c.,  de¬ 
livered,  usual  terms,  other  agencies  being  then  sellers  at  141,4 
(i/14%c.  delivered,  etc.  The  action  of  the  agency  referred  to 
was  not  followed  entirely  by  the  others,  but  they  stiffened  up 
somewhat  and  made  the  market  at  about  14%@14^c.,  de¬ 
livered,  etc.,  equivalent  to  about  14.25@14.30c.,  cash,  N.  Y., 
on  Dec.  24. 

The  situation  in  I.,ake  copper  remained  about  as  pre¬ 
viously  reported,  the  principal  producer  asking  14%  @  15c., 
and  presumably  taking  care  of  its  regular  customers  at  those 
prices.  An  outside  b  t  of  150.000  lb.  turned  up  on  Dec.  23  and 
was  sold  at  14%  cents. 

There  is  a  decidedly  better  feeling  in  the  market,  which 
closes  strong  with  lake  copiier  at  1 4  •"•i  (fi  15c. ;  and  electrolytic 
in  cakes,  ingots  aijd  wirebars  at  14.25<frl4.30c.  The  average 
l)rice  of  electrolytic  for  the  w»“ek  was  14,158  cents. 

We  quote  casting  copper  nominally  at  13.90(g)14c.  as  an 
average  for  the  week. 

For  some  time  past  the  thi-ee  months  standard  copper  at 
Eondon  has  been  selling  below  cash  standard.  Of  late,  the 
backwardation  has  disai)peai’ed,  and  this  week,  for  the  first 
time,  a  contango  has  been  again  est.ablished,  and  standard 
closes  at  £04  15s.  for  spot  and  £05  5s.  for  three  months.  This 
reflects  the  change  in  sentiment  on  the  part  of  the  Eu- 
I’optan  specuhstive  public  tow.ard  coi)per,  and  indicates  an 
expectation  on  their  part  of  an  improvement  in  the  market. 

Ease  price  of  copper  sheets  was  reduced  %c.  per  lb.  on 
Dec.  17.  and  is  now  19"ie.  for  hot  rolled  and  20 %c.  for  cold 
rolled.  The  usual  extras  and  discounts  are  charged  and 
higher  prices  for  small  quantities. 

Exports  of  eopi)t  i  from  New  York  for  the  week  are  re¬ 
ported  at  9907  long  tons.  Otir  special  coi-rcspondent  gives  the 
exports  from  Baltimore  for  the  week  at  1231  tons. 

Tin — The  decline  in  the  T.ondon  market  has  made  further 
progress.  However,  sellers  of  the  metal  displayed  no  great 
anxiety  to  meet  the  lowu-r  quotation  and  were  reluctant  in 
making  offers.  Domestic  interests  transacted  consider.able 
business,  especially  for  futui’es,  among  themselves,  but  some 
buying  was  also  done  by  consuming  interests.  The  market 
closes  stt-ady  at  £167  10s.  for  spot  and  £169  5s.  for  three 
months,  and  about  36%c.  for  January  tin  here. 

Lend — Independent  producers  having  sold  all  they  cared 
to  at  low  pvlvis  and  pretty  well  relieved  themselves  of  ac¬ 
cumulated  stocks,  the  market  passed  entirely  into  the  hands 
of  the  A.  S.  &  R.  Co.,  which  filled  orders  at  its  prices,  where¬ 
fore  the  advance  in  St.  I.ouis,  where  lead  became  unavailable 
below  the  A.  S.  &  R.  Co.’s  scale.  During  the  morning  of  Dec. 
24.  the  A.  S.  &  R.  Co.  advanced  its  p’ice  to  4.10c.,  New'  York. 
The  St.  Louis  market  was  quoted  at  3. 95(9)4. 00c.,  rather  un¬ 
certain,  the  action  of  the  leading  producer  taking  It  by 
surprise.  Lead  sales  for  the  week  were  rather  large,  a  good 


many  thousands  of  tons.  There  was  buying  both  by  con¬ 
sumers  and  by  speculators.  There  were  some  Inquiries  for 
future  deliveries,  but  producers  were  averse  to  entering  into 
such  contracts  except  at  premiums  corresponding  to  carrying 
charges. 

The  London  market  is  unchanged,  Spanish  lead  being 
quoted  £17  15s.  and  English  lead  12s.  6d.  higher. 

Spelter — Small  sales  were  made  at  5c.  right  through  the 
week.  The  principal  consumer  continued  conspicuous  by  its 
absence.  Buyers  showed  some  interest  in  talking  about  fu¬ 
ture  deliveries,  but  producers  were  unwilling  to  sell  such 
except  at  premiums,  which  buyers  apparently  did  not  want  to 
pay.  All  kinds  of  asked  prices  are  named  for  this  metal, 
sellers  expecting  an  adv’ance  and  desiring  to  protect  them¬ 
selves  against  surprises. 

The  London  market  is  firmer,  good  ordinaries  being  quoted 
£21  7s.  6d.  and  specials  7s.  6d.  higher. 
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♦Nominal. 

The  quotations  herein  given  are  our  .apprai-<al  of  the  markets  for  copper,  lade, 
spelter  and  tin  based  on  wholesale  eontraets;  and  repres«>nt,  to  the  best  of  our 
judgment,  tlie  prevailing  values  of  the  metals  specified  as  indicated  by  sales  by 
producers  and  agencies,  reduced  to  basis  of  New  York,  ca.sh,  except  where  St. 
Louis  is  given  as  the  basing  point.  St.  Louis  and  New  York  are  normally  quoted 
O.loc.  apart.  The  quotations  for  electrolytic  copper  are  for  cakes,  ingots  and 
wirebars.  The  price  of  electrolytic  cathodes  is  usually  0.05  to  0. 10c.  l)elow  that 
of  electrolytic:  of  casting  copper  0. 1.5  to  0.2.5c.  below.  The  quotations  for  lead 
represent  wholesale  transactions  in  the  open  market  for  good  ordinary  brands, 
tile  specially  refined  corroding  lead  commands  a  premium.  The  quotations  on 
spelter  are  for  ordinary  \\  estern  brands;  special  brands  command  a  premium. 
Silver  rpiotations  are  in  cents  per  troy  ounce  of  fine  silver. 

Some  current  freight  rates  on  metals;  per  100  lb.,  are:  St.  I,ouis-New  Y’ork, 
15Jc.;  St.  Louis-Chicago.fic.;  St.  Louis-Fittsburgh,  121c.;  New  York-Bremen  or 
Botterdam,  1.5c.;  New  Y’ork-Havre,  l(l@175c.;  New  Y'ork-London,  Itic.;  New 
York-Hamburg,  18c.;  New  York-Triesta,  22  c. 
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Thj  abov'e  table  gives  the  closing  quotations  on  I.ondon  Metal  Exchange. 
All  prices  are  in  pounds  sterling  p«'r  ton  of  2240  lb.,  except  silver  which  is  in 
pence  per  troy  ounce  of  sterling  silver,  0.925  fine.  Copper  quotations  are  for 
standard  copper,  spot  and  three  months,  and  for  best  selected,  price  for  the  latte 
being  subject  to  3  per  cent,  discount.  For  convenience  in  comparison  of  I.ondon 
prices,  in  pounds  sterling  per  2240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given:  £10  =2.17jc.;  £15  =  3.2^ 

=  £25  =  .5.44c.:  £70  =  15.22c.  Variations,  £1  =  0.21Jc. 
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The  base  prioe  of  sheet  zinc  in  carload  lots  is  now  $7.25 
per  100  lb.  basis,  less  8%  discount,  f.o.b.  cars,  Peru,  Ill. 

On  Dec.  18,  at  a  meeting  held  at  Frankfurt-am-Main,  the 
International  Zinc  Syndicate  was  extended  to  April,  1916, 
the  terms  being  practically  the  same  as  heretofore.  It  was 
said  that  the  stocks  of  spelter  which  had  accumulated  during 
1913  had  been  greatly  reduced. 

According  to  our  European  advices,  the  buying  of  spelter 
in  Europe  has  been  decidedly  better  since  the  Syndicate  was 
completed.  The  Syndicate’s  price  is  £21  Is.  2d.  for  December 
shipments,  and  £21  5s.  8d.  for  January,  corresponding  to  about 
6%c.  New  York. 

Other  Metals 

Aluminum — The  market  continues  quiet,  with  moderate 
sales,  and  no  pressure  either  from  buyers  or  sellers.  Prices 
are  a  shade  easier  and  quotations  are  18r/^@19c.  per  lb.  for 
No.  1  ingots.  New  York.  The  foreign  market  is  quiet  but 
steady. 

Antimony — The  trade  has  been  quiet;  in  fact  only  a  retail 
business  is  being  done  just  now.  Prices  are  unchanged. 
Cookson’s  is  quoted  at  7.40 @ 7.60c.  per  lb.,  and  Hallett’s  7%@ 
7%c.  For  Hungarian,  Chinese  and  other  outside  brands 
6 @6 14c.  is  named. 

Quicksilver — A  fair  business  is  reported  and  the  market  is 
steady,  with  no  change  in  prices.  The  New  York  quotation  is 
$39  @40  per  flask  of  76  lb.  for  large  lots.  The  jobbing  price 
for  small  orders  is  54@56c.  per  lb.  San  Francisco,  $39  per 
flask,  with  special  terms  for  export.  London  price  is  £7  10s. 
per  flask,  with  £7  5s.  quoted  from  second  hands. 

Gold,  Silver  and  Platinum 

Gold — ^There  was  no  change  in  the  open  market  In  London, 
and  the  price  of  gold  remained  at  the  Bank  level,  77s.  9d  per 
oz.  for  bars.  There  is  some  apprehension  felt  in  London  of 
a  possible  demand  for  gold  from  New  York. 

Imports  of  gold  in  France,  10  months  ended  Oct.  31,  were 
559,351,000  fr.;  exports,  58,959,000  fr.;  net  Imports,  500,392,000 
fr.,  against  178,154,000  fr.  last  year. 

Imports  of  gold  in  Great  Britain  11  months  ended  Nov. 
30  were  £54,588,642;  exports,  £44,044,028;  excess  of  Imports. 
£10,544,614,  which  is  £4,008,899  more  than  last  year. 

Iridium — No  change  is  reported  and  dealers  continue  to 
ask  $80  @81  per  oz.  for  pure  metal.  New  York. 

Platinum — The  market  continues  rather  easy,  but  no 
change  in  prices  is  noted.  Reports  come  from  abroad  of  a 
probable  advance  in  prices,  but  they  attract  no  attention  here. 
Prices  are  easier  at  $42.75 @43.50  per  oz.  for  refined  platinum, 
and  $47 @50  per  oz.  for  hard  metal. 

Our  Russian  correspondent  writes,  under  date  of  Dec.  10, 
that  the  market  shows  no  change.  The  supply  of  small  lots 
from  the  mines  is  large  for  the  season,  and  is  quickly  taken 
up.  No  large  sales  are  reported,  and  some  sellers  are  still 
holding  for  an  advance.  Quotations  for  crude  metal  83% 
platinum  are  9.55  rubles  per  zolotnik — $35.90  per  oz. — at 
Ekaterinburg:  36,700 @36,800  rubles  per  pood — $36.02  per  oz. 
average — at  St.  Petersburg. 

Silver — The  market  closes  quiet  with  limited  transactions 
at  26%@26Hd-  The  probabilities  are  that  no  great  change 
in  the  quotation  will  obtain  the  balance  of  the  month. 

Shipments  of  silver  from  London  to  the  East,  Jan.  1  to 
Dec.  11,  as  reported  by  Messrs.  Pixley  &  Abell: 

1912  1913  Changes 


India .  £11,469.000  £9,717,000  D.  £1,752,000 

China .  1,674,500  755,000  D.  919,500 

Total .  £13,143,500  £10,472,000  D.  £2,671,500 


Holdings  of  silver  at  Shanghai  by  banks  and  others  are 
reported  to  be  £5,510,000  in  sycee,  or  currency,  and  £230,000  in 
bars,  making  £5,740,000,  or  about  51,000,000  oz.  in  all. 

Imports  of  silver  in  Prance  10  months  ended  Oct,  31  were 
315,423,000  fr.;  exports,  287,605,000  fr.;  excess  of  imports,  27,- 
818,000  fr.,  against  9,369,000  fr.  last  year. 

Imports  of  silver  in  Great  Britain  11  months  ended  Nov. 
30  were  valued  at  £13,695,206;  exports,  £14,938,564;  excess  of 
exports,  £1,243,358,  which  compares  with  an  excess  of  im¬ 
ports  of  £724,240  last  year. 

Zinc  and  Lead  Ore  Markets 

JOPLIN,  MO, — Dec.  20 

The  highest  price  of  zinc  blende  was  $43  per  ton,  the  base 
ranging  from  $38  to  $40.50  per  ton  of  60%  zinc.  One  com¬ 
pany,  which  has  purchased  only  calamine  for  over  a  year, 
came  Into  the  market  for  700  tons  of  blende  this  week  at  a 
price  stiff  enough  to  take  a  lot  of  ore  that  current  prices  did 
not  touch.  Calamine  is  selling  at  $19  @22  per  ton  of  40% 


zinc.  The  average  of  all  grades  is  $37.68  per  ton.  Lead  con¬ 
tinues  In  sharp  demand  and  as  high  as  $65  was  paid,  even 
though  buyers  claim  to  be  paying  only  $49  per  ton  of  80% 
metal  contents.  The  average  of  all  grades  is  $49.02  per  ton, 

SHIPMENTS  WEEK  ENDED  DEC.  20 

Blende  Calamine  Lead  Value 

Total  this  week.  10,134,080  587,420  1,761,940  $244,875 

Total  61  weeks.  .544,376,210  42,902,550  93,831,850  $15,030,924 

Blende  value,  the  week,  $195,060;  51  weeks,  $12,904,176. 

Calamine  value,  the  week,  $6880;  51  weeks,  $548,224. 

Lead  value,  the  week,  $42,935;  51  weeks,  $2,468,534. 

MONTANA  ZINC  ORE 

The  production  of  the  Butte  &  Superior  Co.  at  Butte  in 
November  was  10,996  tons  of  concentrates,  averaging  60.58% 
zinc. 


I  IRON  TRADE  REVIEW 

NEW  YORK — Ucc.  24 

The  closing  week  of  the  year  shows  no  material  change 
in  position  in  the  iron  and  steel  trade.  New  business  is 
rather  limited,  but  the  rate  of  production  of  the  mills  is 
variable. 

Most  mills  are  closing  down  this  week  for  the  usual  holi¬ 
day  stoppage  and  for  repairs.  The  time  of  the  stop,  however, 
will  vary  a  good  deal  in  individual  cases.  Some  will  close 
only  for  the  actual  holiday  week,  while  others  may  stop  for 
two  or  even  three  weeks,  the  time  varying  according  to  the 
work  in  hand  in  each  case. 

It  is  generally  stated  in  the  steel  trade  that  there  is  “a 
better  feeling,”  and  while  this  of  itself  means  nothing  the 
constant  reiteration  may  bring  more  business,  as  the  unfav¬ 
orable  talk  in  the  past  few  w'eeks  has  tended  to  deepen  the 
depression.  There  Is  no  heavier  buying  of  steel  products,  but 
the  fact  that  the  close  approach  of  the  holidays  has  brought 
no  decrease  is  in  Itself  favorable.  There  is  undoubtedly  in¬ 
creased  Inquiry  for  forward  deliv'ery,  and  buyers  are  made 
somewhat  nervous  by  the  mills  refusing  to  accept  contracts 
as  far  ahead  as  contracts  are  usually  made  when  the  market 
is  on  the  down  grade  or  at  bottom. 

Reports  as  to  railroad  buying  have  grown  still  more  un¬ 
favorable.  It  is  stated  that  some  large  roads,  including  the 
New  York  Central  Lines,  have  Issued  positive  orders  against 
all  purchases  except  of  material  absolutely  needed  at  once, 
and  it  is  further  reported  that  the  Baltimore  &  Ohio  will 
place  no  order  for  rails  for  1914  delivery.  All  this,  of  course, 
is  “playing  politics,”  but  to  the  steel  Industry  it  is  painfully 
real  while  it  lasts. 

Pig-iron  conditions  are  still  rather  mixed.  Among  the 
larger  buyers  there  seems  to  be  a  belief  that  the  possible 
bottom  in  prices  has  been  nearly  reached,  and  there  is  a  dis¬ 
position  to  take  hold  more  freely.  The  smaller  buyers,  how¬ 
ever,  are  still  slow. 

I'ITTSHURGH — Dec.  2.3 

Steel-mill  operations  thus  far  this  month  have  averaged 
60%  of  capacity,  but  many  mills  will  close  the  night  of  Dec. 
24,  and  not  open  until  Jan.  5,  so  that  the  month’s  operations 
will  probably  average  only  about  40%.  January  operations 
will  undoubtedly  be  larger. 

Sellers  are  resisting  market  declines  more  vigorously  than 
ever.  While  shapes  can  be  done  rather  easily  at  1.20c.,  a 
decline  from  1.25c.,  the  quotation  of  1.20c.  is  quite  well  ad¬ 
hered  to  on  shapes,  plates  and  bars.  Tubular  goods  are  quite 
firm.  Wire  products  are  shaded  no  more  than  formerly,  $1.65 
on  nails  representing  the  ordinary  market.  Sheets  remain 
quotable  at  1.90c.  for  black  and  2.90c.  for  galvanized,  with 
shading  for  prompt  shipment,  but  advances  for  extended  de¬ 
livery.  Tinplate  specifications  have  considerably  increased 
in  the  past  fortnight  and  mills  are  running  somewhat  more 
fully. 

Pig  Iron — The  market  has  been  very  quiet,  but  quotations 
are  maintained,  at  least  nominally.  The  Standard  Sanitary 
Manufacturing  Co.  is  inquiring  for  4000  tons  of  foundry  iron 
for  January  and  February,  and  this  inquiry  will  give  the 
foundry  iron  market  a  much  needed  test  as  to  actual  values. 
We  quote:  Bessemer,  $15;  basic,  $12.75;  No.  2  foundry  and 
malleable,  $13.50;  forge,  $13.15,  f.o.b.  Valley  furnaces,  90c. 
higher  delivered  Pittsburgh. 

Ferromangauese — The  market  is  well  held  in  face  of  light 
buying.  Mills  are  not  contracting  for  next  year  to  any  ex¬ 
tent.  We  quote  prompt  and  forward,  English  and  German, 
at  $47,  Baltimore. 
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— The  mills  are  taking  a  very  decided  stand  on  $20 
for  billets  and  $21  for  sheet  bars  and  refuse  to  cover  con¬ 
sumers  farther  ahead  than  first  quarter  at  the  outside.  Trans¬ 
actions  are  very  light. 

Iron  and  Steel  Trade  of  Great  Britain  11  months  ended 
Nov.  30  as  valued  by  the  Board  of  Trade  returns: 


Iron  and  steel, 
Machinery.... 


Exports  Imports  Excess 

50,20S,.5S0  13.7(>4,919  Exp.  36,443,661 

57,084,106  14.781,059  Exp.  42,303,047 


Total  .  107,292,686  28,.545.978  Exp.  78,746,708 

Total,  1912 .  92,457,863  25,543,992  Exp.  66,913,781 


Actual  tonnage  of  Iron  and  steel  exported  was  4,434,368 
long  tons  In  1912,  and  4,569,637  in  1913;  Imported,  1,812,055 
tons  in  1912,  and  1,997,036  in  1913.  Exports  include  value  of 
new  ships  built  for  foreign  countries. 

PIk  Iron  Production  in  Germany  in  November  is  reported 
by  the  German  Iron  &  Steel  Union  at  1,587,288  metric  tons, 
being  64,159  tons  less  than  In  October.  For  the  11  months 
ended  Nov.  30  the  make  was,  in  metric  tons: 

1912  1913  Chan(?es 


Foundry  iron .  3,044,515  3.333,910  I.  289.395 

ForRC  iron .  486,091  457,162  D.  28,929 

Steel  piK .  1,990,182  2,378,620  I.  388.438 

Bessemer  pig .  3.52,026  .331,878  D.  20,148 

Thomas  (basic)  pig .  10,413,732  11,180,570  I.  766,838 


Total .  16,286,546  17,682,140  .  I.l,.395.594 


Steel  pig  includes  ferromanganese,  spiegeleisen  and  all 
similar  alloys. 

IRON  ORE 

Receipts  of  Lake  Iron  ore  at  Lake  Michigan  ports  for 
the  season  of  1913  were:  South  Chicago,  5,572,866;  Gary, 
2,365,551;  Indiana  Harbor,  455,252;  Milwaukee,  234,591;  Boyne 
City,  Mich.,  45'.028;  East  Jordan,  Mich.,  28,444;  total,  8,701,732 
tons;  which  is  17,5%  of  the  total  shipments. 

Shipments  of  Wabana  iron  ore  from  Newfoundland  have 
about  ceased  for  the  season.  The  total  taken  by  Eastern  fur¬ 
naces  this  year  has  been  about  220,000  tons,  or  50,000  tons 
more  than  last  year. 

ImportH  of  Iron  Ore  In  Great  Britain,  11  months  ended  Nov. 
30,  were  5,931,119  long  tons  in  1912,  and  6,905,026  in  1913;  in¬ 
crease,  973,907  tons.  Imports  of  manganese  ore  were  346,260 
tons  in  1912,  and  530,351  in  1913;  increase,  184,091  tons. 


COKE 

ConnellHX’ille  Coke — There  has  been  a  distinct  improve¬ 
ment  in  the  price  situation,  from  the  sellers’  standpoint,  for 
a  contract  for  12,000  tons  of  furnace  coke  for  January  has 
been  closed  at  the  $2  price,  which  the  majority  of  operators 
are  asking.  There  are  cokes  available  for  1914  at  less,  down 
to  $1.90  and  possibly  $1.85,  but  the  assortment  is  limited. 
Prompt  coke  remains  at  $1.75,  about  100  cars  having  been 
sold  in  the  past  week. 

Fuel  Expurts  of  Great  Britain,  11  months  ended  Nov.  30, 
in  long  tons: 

1912  1913  Change.s 


Coal .  58,747,636  67,170,665  I.  8,423,029 

Coke .  928,612  1,11.5,317  I.  186,705 

Briquettes .  1,394,0.32  1,874,9.52  I.  480,920 

Steamer  coal .  16,734,.586  19,189,501  I.  2,454,915 


Total .  77,804,866  89,350,435  I.  11,545,569 


Imports  are  small;  they  were  191,393  tons  in  1912,  and 
21,435,  in  1913;  decrease,  169,958  tons. 

Coal  Production  in  German  Empire  10  months  ended  Oct. 
31,  in  metric  tons: 

1912  191.3  Changes 


Coal  mined .  147.404.184  160.61.5,852  1.13,211,608 

Brown  coal  mined .  67,6.59,847  72,:323,9()6  I.  4,664,119 

Coke  made .  23,838,693  26,861,798  I.  3.023,105 

BrUjucttes  made .  20,171,509  22,87.3,670  I.  2,702,161 


Of  the  briquettes  reported  this  year  17,955,076  tons  were 
made  of  brown  coal  or  lignite. 

German  Foreign  Traile  in  Fuel  10  months  ended  Oct.  31 
was,  in  metric  tons: 

Exports  Imports  F  xress 


Coal .  28,671.267  8,839,340  Exp.  19,831,927 

Brown  coal .  49,.528  5,949,,343  Imp.  5,899,81.5 

Coke .  5,.54.3,546  514,148  Exp.  5,029,398 

Briquettes .  2,636,819  121,101  Exp.  2,515,718 


Total .  36,901,160  15,423,932  Exp.  21,477,228 


Of  the  briquettes  exported  697,593  tons  were  made  from 
brown  coal  or  lignite. 

S.\UL.T  STE.  MARIE  CANALS 
The  total  freight  passing  through  the  Sault  Ste.  Marie 
Canals  in  October  was  10,919,274  short  tons.  For  the  sea¬ 
son  to  Nov.  1  the  totals  were  as  follows: 


1912  1913  Changes 


East-bound .  48,254,518  52,681, .355  1.4,426,837 

West-bound .  14,414,981  18,311,213  1.3,896,232 

Total .  62,669,499  70,992,568  1.8,323,069 


The  total  number  of  vessel  passages  this  year  was  20,- 
864,  showing  an  average  cargo  of  3403  tons.  Mineral  freights 
included  were,  in  short  tons  except  salt,  which  is  in  barrels: 


1912  1913  Changes 


Coal .  12,619,795 

Iron  ore .  42,177,817 

Pig  and  manufactured  iron ....  542,460 

Copper .  89,988 

Building  St  ne .  2,282 

Salt,  bbl .  566,487 


16,712,002 

44,710,520 

340,970 

77,492 

6,181 

603,685 


I.  4,092,207 
I.  2,532,703 
D.  201,490 
D.  12,496 
I.  3,899 

I.  37,198 


Iron  ore  was  63%  and  coal  23.5%  of  the  total  traffic  re 
ported  this  year. 


COPPER  SMELTER’S  REPORTS 

This  table  is  compiled  from  reports  received  from  the  respective  companies 
except  in  the  few  cases  noted  (by  asterisk)  as  estimated,  together  with  the  re¬ 
ports  of  the  U.  S.  Dept  of  Commerce  as  to  imported  material,  and  in  the  main 
represents  the  crude  copper  content  of  blister  copper,  in  pounds.  In  tliose  cases 
where  the  copper  contents  of  ore  and  matte  are  reportea,  the  copper  yield  then 
is  reckoned  at  97  %.  In  computing  the  lotal  American  supply  auplications  arc 
excluded. 


July 

August  ; 

September 

October 

November 

Alaska  shipments 

2,705,136 

1,847,785 

2,261,216 

1,951,883 

3,391,300 

Anaconda . 

22,100,000 

22,500,000 

22,600,000 

18,400,000 

25,250,000 

Arizona,  Ltd . 

2,600,000 

1,800,000 

1,800,000 

3,.550,000 

2,800,000 

Copper  Queen  . . . 

8,369,607 

8,252,404 

8,434,803 

8,292,929 

7,115,991 

Calumet  &  Ariz.. . 

3,800,000 

4,500,000 

4,000,000 

4,500,000 

4,600,000 

Chino . 

4,746,525 

5,788,572 

4,196,296 

4,767,466 

Detroit . 

1,549,224 

2,187,223 

2,102,818 

1,861,878 

1 ,922,352 

East  Butte . 

1,060,2.57 

1,162,007 

1,233,018 

1,040,997 

1,002,190 

Giroux . 

584,546 

524,95.3 

198,178 

156,084 

Mason  Valley. . . . 

908,892 

867,'HiO 

918,000 

1.052,000 

.  .  1,174,000 

Mammoth . 

1,800,000 

1,7.50,00") 

1,750,000 

1,700,000 

1,700,000 

Nevada  Con . 

5,403,919 

5,989,973 

4,441,671 

5,898,046 

5,443,647 

Ohio . 

601,700 

689,000 

685,900 

698,691 

Old  Dominion. .  . . 

2,.526,000 

2,524,000 

2,679,000 

2,037,000 

Ray . 

4,097,000 

4,269,519 

4,336,434 

4,725,419 

Shannon . 

880,000 

1,248,000 

1,232,0(X) 

1,216,000 

1,110,000 

South  Utah . 

140,000 

223,498 

241,843 

232,269 

Tennes.see . 

1,247,8(H 

1,101,019 

1,309,985 

1,392,162 

1,688,000 

United  Verde*. . . 

3,000,000 

3,000,0<tJ 

3,000,000 

3,000,000 

U tah  Copper  Co. . 

9,849,043 

10,302,251 

11,463,905 

9,929,478 

Lake  Superior*  . . 

17,.500,000 

9,700,000 

6,950,008 

5,500,000 

6,600,000 

Non-rep.  mines*. 

6,200,000 

6,200,000 

6,000,000 

6,200,000 

6,000,000 

Total  prod . 

101,669,65.3 

96,427,264 

91,835,075 

88,102,302 

Imp.,  bars,  etc. . . 

29,029,990 

22,474,471 

35,703,660 

21,935,023 

Total  blister. . . 

130,699,643 

118,901,73.5  127,5.38,735 

110,037 ,.325 

Imp.  ore  <Sc  matte. 

8,527,046 

9,171,351 

10,800,162 

5,062,015 

Total  .\mer. . . . 

139,226,689 

128,073,086  138,338,897 

115,099,340 

Miamit . 

2,890,000 

.3,097,500 

2,688,000 

2,862,050 

3,230,000 

Shattuck-.-Vrizoda 

1,019,388 

1,001,634 

1,163,237 

993,224 

995,429 

I3rit.  Col.  Cos.: 

British  Col.  Cop.. 

618,379 

647,905 

621,120 

688,581 

Granby . 

1,664,102 

1,847,344 

1,824,659 

1,718,258 

1,944,145 

Mexican  Cos.: 

Boleot . 

2,240,720 

2,264,640 

2,369,920 

2,424,800 

2,315,040 

Cananea . 

.3,328,000 

3,186,000 

3,148,000 

3,682,000 

3,800,000 

Moctezuma . 

2,693,006 

3,.542,047 

3,024,121 

3,178,136 

3,517,800 

Other  Foreign: 

Braden,  Chile.. .  . 

1,046,000 

1,572,000 

1,332,000 

2,006,000 

1,592,000 

Cape  Cop.,  S.  .4f. 

607,040 

712,320 

649,600 

Kyshtim,  Russia. 

2,.500,000 

1,. 58.5,000 

1,187,000 

Spassky,  Ru.ssia. . 

660,800 

1,048,320 

1,025,920 

1983,360 

Exports  from 

Chile . 

9,856,000 

8,7.36,000 

5,600,000 

6,160,000 

7,616,000 

Australia . 

10,304,000 

7,720,000 

6,944,000 

7,728,000 

11,200,000 

Arrivals-EuropeJ 

11,728,640 

14,624,960 

9,661,120 

18,040,960 

9,107,840 

t  Boleo  copper  does  not  come  to  American  rehners.  Miami  copper  goes  to 
Cananea  for  treatment,  and  reappiears  in  impiorts  of  blister. 

t  Does  not  include  the  arrivals  from  the  United  States,  Australia  or  Chile. 


ST.\TISTICS  OF  COPPER 


Month 

United  States 

Visible  Stocks. 

U.S.Re6n*y 

Production 

Deliveries, 

Domestic 

Deliveries, 
for  Export 

United 

States 

Europe 

Total 

XI,  ’12 

XII. ... 

Year, 

1912 

I.  1913. 

II . 

III.... 

IV  . 

V  . 

VI  . 

VII. ... 

VIII. .. 

IX  . 

X  . 

XL... 
XII . 

134,695,400 

143,354,042 

69,369,795 

58,491.723 

55.906,5.50 

65,713,796 

76.744,964 

86,164,059 

103.801.6(X) 

96,947,200 

180..546,564 

183,111.259 

1,581,920,287 

819,665,948 

746,396,452 

143,479,625 

130,948,881 

136,251,849 

135..3.53,402 

141,319,416 

121,860,8.53 

138,074,602 

131,632,362 

131,401,229 

139,070,481 

134,087.708 

6.5,210,030 

59,676,492 

76,585,471 

78.158,8.37 

81.108..321 

68.362,571 

.58,904,192 

73,649,801 

66.836,897 

68,173.720 

48,656,858 

60,383.845 

72.168,523 

77,699,306 

85,894,727 

68.28.5.978 

68,067,901 

78,480,071 

73,263,469 

73,085,275 

68,123,473 

70,067,803 

105,312,582 

123,198,332 

122,302,890 

104,269,270 

7.5,.549.10S 

67.474.225 

52,814,606 

53,594,945 

38,314,037 

29,793,091 

32,566.382' 

47.Q9Q  A9Q 

78,491.840 

77.504.000 

81.244.800 

87.180.800 

85.948.800 
77,2.35.2001 
71,904.000 
66,420,480 

63.716.800 
.53,625,600 
48,787,200 
46  ono 

183,904.422 

200,702.332 

203,547,690 

191,450,070 

161,497.908 

144,709,425 

124,808,606 

120.015,385 

102,030,837 

83,418,692 

81.353.582 

94.521.429 

. 

. 

1 

Note — From  Jan.  1,  1913,  visible  supplies  in  Europe  do  not  include  cooper 
a6oat. 
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SAN  FRANCISCO 


Name  of  Comp. 


Name  of  Comp. 


Mlsc.  Nev.  &  Cal.' 

Belmont . 

Jim  Butler . 

MacNamara . 

Midway . 

Mont.-Tonopah . 

North  Star . 

West  End  Con . 

Atlanta . 

Booth . 

C.O.D.  Con . 

Comb.  Frac . 

Jumbo  Extension.  . 
Pltts.-Sllver  Peak...' 
Round  Mountain.  . 
Sandstorm  Kendall 

Silver  Pick . 

Argonaut . j 

Bunker  IIlll . 

Central  Eureka. ... 
So.  Eureka . 


Comstock  Stocks 

Alta . 

Belcher . 

Best  &  Belcher. . . 

Caledonia . 

('hallenge  Con.. . . 

Chollar . 

Conlldence . 

Con.  Virginia . 

c:rown  Point . 

Gould  &  Curry. . . 
Hale  &  Norcross. . 

Mc.xlcan . 

Occidental . 

Ophir . 

Overman . 

Potosl . 

Savage . 

Sierra  Nevada.. . . 

Union  Con . 

Yellow  Jacket. . . . 


Great  Copper  King.  Ida . 

Hypotheek,  Ida . 

Imlay.  Nev . 

Independence,  Utah . 

Leroy,  Ida . 

Little  North  Fork.  Ida . 

New  Yerlngton,  Nev . 

North  Franklin,  Ida.,  postp'd 

O.  K.  Extension,  Nev . 

Overman,  Nev . 

Plaza,  Utah . 

Rescue  Eula,  Nev . 

Robbers  Roost,  Calif . 

Sjg.  Belcher,  Nev . 

Silver  Star.  Ida.,  postp’d . 

Tlntlc,  Utah . 

Utah  of  Fish  Springs . 


Nov.  29  Dec.  29  0.001 
Dec.  5: Jan.  s!  0.006 

I . I . I  0.01 

Dec.  12iJan.  2'  0.006 
Dec.  3;Jan.  3  0.002 
Dec.  1  Jan.  2  0.001 
Dec.  lojDec.  30  0.01 
Oct.  lO'jan.  29  0.005 
Dec.  20  Jan.  8  0.0025 
Dec.  lOjDec.  30  0.05 
Dec.  13  Dec.  29  0.0025 
Nov.  25! Dec.  29  0.01 
|Dec.  5  Dec.  29  0.01 
Dec.  5  Dec.  30  0.02 
Nov.  22  Jan.  10  0.002 
Dec.  10  Dec.  31 1  0.002 
iDec.  15  Jan.  5  0.05 
Dec.  22  Jan.  8  0.05 


New  York  and  St.  Louis  cents  per  pound.  London, 
pounds  sterling  per  long  ton. 


BOSTON  EXCH 


Name  of  Comp. 


AmalgaT’iited . 

Am.  Agrl.  Chem. . . 
Am.Sm.<!kRef.,eom. 
Am.  Sm.  *  Ref.,  pf. 
Am.  Sm.  Sec.,  pf.  B 

Anaconda . 

Batopllos  Min . 

Bethlehem  Steel.pf. 

Chino . 

Federal  M.  &  S.,  pf. 
G  rent  Nor.,ore.,ctf.. 

Guggen.  Exp . 

Homestake . 

Inspiration  Con . 

Miami  Copper . 

Nat'l  I.ead,  com. . . 
National  I.ead,  pf.. 

Nev.  Consol . 

Phelps  Dodge . 

Pittsburg  Coal,  pf. 

Quicksilver,  pf . 

Ray  Con . 

Republic  lAS.com.. 
Republic  I&.S,  pf.... 
SloasShelll’d.com.. . 
Sloas  Sheffleld,  pf. . 
Tennes.see  Copper. 

Utah  Copper . 

U.  S,  Steel,  com. .  . 

U.  S.  Steel,  pf . 

Va.Car.Chem.,pf.. . 


Wasatch,  Utah. 


Monthly  Average  Prices  of  Metals 

SILVER 


London 


Month 


24. 865 '25. 887128.983 
24.081:27. 190!28. 357 
24. 324 1 26. 875)26. 669 
24.595  27.28427.416 
24.583  28.03827.825 
24.486  28.21527.199 
24.286  27.919,27.074 
24.082  28.375  27.335 
24. 209  29. 088 27. 986 
!  24. 594  29.29928.083 
125.649,29.01227.263 
|25. 349129. 320  . 


January.. . 
February.. 
March. . .  . 

April . 

May . 

June . 

July . 

August.. . . 
September 
October. . . 
November 
December.. 


New  York  and  St.  Louis,  cents  per  pound.  London, 
pounds  sterling  per  long  ton. 


PIG  IRON  IN  PITTSBURGH 


New  York  quotations,  cents  per  ounce  troy,  fine  sliver; 
London,  pence  per  ounce,  sterling  silver,  0.925  fine. 


N.  Y.  CURB 


Name  of  Comp. 


Arlz.  Belmont . 

Barnes  King... '. . . . 

Beaver  Con . 

Big  Four . 

Boston  Montana.  . 
Braden  Copper. .  .  . 

B.  C.  Copper . 

BiilTalo  Mines . 

Can.  G.  &  S . 

Caribou . 

Con.  Arlz.  Sm . 

(toppcrmlnes  c;ona. 

Davis-Daly . 

DIam'tleld-Dalsy  ... 

Ely  Con . 

Florence . 

Gold  Hill  Con.  .  . 

Goldfield  Con . 

Greene  Cananea. . . 

Greenwater . 

Internat.  S.  <fe  R. .  . 

Kerr  Lake . 

La  Rose . 

M  cK  Inley-Dar-Sa. . 
Min.  Co.  of  A.  new. 
New  Uf  ah  Bingham 
Nlplssing  Mines.  .  . 

Ohio  Copper . 

Puebla  S.  4  R . 

South  Utah  M4S... 
Stand'd  Oil  of  N.J. 

Stewart . 

Tonopah . 

Tonopah  Ex . 

Tonopah  Merger.. . 

TrI-Bulllon . 

Tiilarosa . 

Union  Mines . 

United  Cop.,  pfd.... 
Yukon  Gold . 


London 

Standard 


■Month 


January.  . 
February. 
March  . 

April . 

May . 

June . 

July . 

August. .  . 
September 
October  . . . 
November. 
December 


STOCK  QUOTATIONS 


Year. 


New  York,  cents  per  pound,  London,  pounds  sterling 
per  long  ton  of  standard  copper. 


New  York 


London 


1912  I  1913  1912  I  1913 


Month 


42.529  50.298  191.519238.273  Portland  .. 

42  962  48.766  195. 036|220. 140  Vindicator..  .. 

42577  46.832  192.619213.615  - 

43.923  49.115  200.513:224. 159 
46  063  49.038  208.830  224.143 

45.816  44.820205.863  207.208  _ _ 

44.519  40. 26o!202. 446183. 511  Name  Of  Comp. 

45.8571  41.582  208.351  188.731 
49.135  42.410  223.762193.074 
50  077i  40.4621228.353184.837 
49.891  39. 81o!227. 619  180.869 
49.815 .  226.875 . 


January . . . 
February . . 

March . 

April . 

May . 

June . 

July . 

August. . . . 
September. 
October. . . 
November. 
December. 


TORONTO 


[Name  of  Comp. 


LONDON 
Name  of  Comp. 


Foley  O’Brien 
Hollinger. . . . 

Imperial . 

Jupiter . 

Pearl  Lake. . . 
Porcu.  Gold. . 
Preston  E.  D. 

Rea . 

Swastika . 

West  Dome. . 


Bailey . 

Coniagas . 

T.  *  Hudson  Bay 

Timiskaming . 

Wettlaufer-Lor. .  . 

Apex . 

Big  Dome . 

Crown  Chartered. 

Doble . 

Dome  Exten . 


Camp  Bird.. .  . 

El  Oro . 

Esperanza . 

Mexico  Mines. . 

Orovllle . 

Santa  Gert’dls 

Stratton’s . . 

Tomboy . . 


New  York  In  cents  per  pound;  London  in  pounds 
sterling  per  long  ton. 


tl,ast  Quotation. 


New  York 

St.  Louis 

London 

1912 

1913 

1912 

1913 

1912  1  1913 

January.. . . 

4  435 

4.321 

4.327 

4.171 

15.597  17.114 

February.. . 

4.026 

4.325 

3 . 946 

4.175 

15.738  16.5,50 

March . 

4.073 

4.327 

4.046 

4.177 

15.997  15.977 

April . 

4.200 

4  381 

4.118 

4.242 

16.331  17.597 

May . 

4.194 

4.342 

4.072 

4.226 

16.509  18.923 

June . 

4.392 

4  325 

4.321 

4.190 

17.588  20.226 

July . 

4.720 

4.353 

4.603 

4.223 

18.544  20.038 

August . 

4.569 

4.624 

4.452 

4.550 

19.655  20  406 

September. 

5.048 

4.698 

4.924 

4 . 570 

■22.292  20.648 

October. . . . 

5.071 

4.402 

4.894 

4.253 

20.630  20  .302 

November  . 

4.615 

4.293 

4.463 

4.146 

18.193  19.334 

December... 

4.303 

4.152 

18.069  . 

Year . 

4.471 

4.360 

17.9291 . 

Name  of  Comp. 

Clg. 

Adventure . 

li 

Ahnicck . 

252 

Alaska  Gold  M . 

211 

Algomah . 

.85 

Allouez . 

34 

Am.  Zinc . 

18J 

Arlz.  Com.,  ctfs . 

4! 

Bonanza . 

.62 

Boston  &  Corbin.... 

t.50 

Butte  A-  Balak  ..  .  . 

31 

Calumet  &  Arlz . 

631 

Caltimet  <fe  Hecla  . 

410 

Centennial . 

14 

(’.Iff . 

XI 

Coppei^  Range . 

34 

Daly  \Vest . 

21 

East  Butte . 

11 

Franklin . 

21 

Granby . 

72 

Hancock..  . . 

15 

Hedley  Gold . 

1291 

Helvetia . 

.25 

Indiana . 

41 

Island  C.’r’k,  com  . . 

46 

Island  Cr’k,  pfd. .  . 

831 

Isle  Royale . 

19 

Keweenaw . 

21 

Lake . 

7 

La  Salle . 

31 

Mass . 

2 

Michigan . 

.50 

Mohawk . 

42 

New  Arcadian . 

11 

New  Idrla  Quick.  . 

21 

North  Butte . 

281 

North  Lake . 

til 

OJlbway . 

.75 

Old  Dominion . 

49 

Osceola . 

72 

Quincy . 

56 

Shannon . 

6 

Shattuck-Arlz . 

261 

Superior . 

251 

Superior  &  Bost . .  . 

21 

Tamarack . 

29 

Trinity . 

4 

Tuolumne . 

.57 

U.  .S.  Smelting.. . 

40 

U.  .S.  Smelt’g,  pf.. . 

48 

Utah  Apex . 

1} 

Utah  Con . 

81 

Victoria . 

1 

Winona . 

11 

Wolverine . 

421 

Wyandot . 

.50 

BOSTON  CURB 

3ec.  22 

Name  of  Comp. 

Bid 

Bingham  Mines . 

4! 

Boston  Ely . 

.40 

Butfe&Lon’nDev.  . 

.31 

(’actus . 

.011 

{'alaveras . 

11 

Chief  Cons . 

(’orbln . 

11 

Cortez . 

.20 

Crown  Reserve. .  . 

11 

Eagle  &  Blue  Bell . 

99 

First  Nat.  Cop. . . 

21 

Houghton  Copper 

21 

Majestic . 

.23 

Mexican  Metals.  . 

.38 

Moneta  Pore . 

t.Ol 

Nevada-Douglas. . 

It 

New  Baltic . 

.50 

Oneco . 

.80 

Raven  Copper . 

.12 

Rhode  Island  C’oal 

.01 

Smokey  Dev . 

.50 

So.  Lake . 

41 

S.  W.  Miami . 

1 

Tonopah  Victor . .  . 

.26 

Trethewey . 

.25 

United  Verde  Ext. 

.45 

Month 

New  York 

St.  Louis  I.ondon 

1912 

1913 

1912 

1913  1912  1913 

January.. . . 

6.442 

6.931 

6.292 

6.854  26.642  26.114 

February.. . 

6.499 

6.239 

6.349 

6.08926.661  25.338 

March . 

6.626 

6.078 

6.476 

5.926  26.048  24.605 

April . 

6.633 

5.641 

6.483 

5.49125.644  25.313 

May . 

6.679 

5.406 

6.529 

5  256:25.790  24.583 

June . 

6.877 

5.124 

6.727 

4.974  25.763  '22.143 

July . 

7.116 

5.278 

6.966 

5.128,26.174  20.592 

August . 

7.028 

5.658 

6.878 

5.508  26.443  20.706 

September  . 

7.454 

5.694 

7.313 

5.544127.048  21.148 

October. . . . 

7.426 

5  340 

7.276 

5.I88I27.543  20.614 

November . 

7.371 

5.229 

7.221 

5.08326.804  20  581 

December... 

7.162 

7.081 

. 26.494 . 

Year . 

6.943 

6.799 

. I26.42I! . 

1  i 

New 

York 

;  1911 

1912 

1913 

i53 

795 

56 

260 

62 

938 

52 

222 

59 

043 

61 

642 

152 

745 

58 

375 

57 

870 

53 

325 

59 

207 

59 

490 

53 

308 

60 

880 

60 

361 

53 

043 

61 

290 

58 

990 

52 

630 

60 

654 

58 

721 

52 

171 

61 

606 

59 

293 

52 

440 

63 

078 

60 

640 

53 

340 

63 

471 

60 

793! 

55 

719 

62 

792 

58 

995 

54 

905 

63 

365 

53 

304 

60 

835 

Month 

Bessemer 

Basic 

No.  2 
F'oundry 

1912 

1913 

1912 

1913 

1912  1 

1913 

January.. . . 

$15.12 

$18.15 

$13.32 

$17.35 

$14.00 

$18.59 

February.. . 

15.08 

18.15 

13.28 

17.22 

14.01 

18.13 

March . 

14.95 

18.15 

13.66 

16.96 

14.10 

17.53 

April . 

15.13 

17.90 

13.90 

16.71 

14.15 

16.40 

May . 

15.14 

17.68 

13.90 

15.80 

14.12 

15.40 

June . 

15.15 

17.14 

14.11 

15.40 

14.22 

15.10 

July . 

15.15 

16.31 

14.38 

15.13 

14.38 

14.74 

August . 

15.43 

16.63 

14.90 

15.00 

14.85 

14.88 

September. 

16.86 

16.65 

16.03 

15.04 

15.63 

14.93 

October. . . . 

17.90 

16.60 

17.18 

14.61 

17.22 

14.80 

November.. 

18.07 

16.03 

17.09 

13.91 

18.00; 

14.40 

December... 

18.15 

17.45 

18.73| 

Year . 

$16.01 

.  $14.93 

$15.28| 

1  New  York  j 

'  Electrolytic 

Lake 

1912 

1913 

1912  1913 

14.094 

16.4^ 

14. 337  16.767 

14.084 

14.971 

14  329  15.253 

14.698 

14.713 

14.868  14.930 

15.741 

15.291 

15.930  15.565 

16  031 

15.436 

16.245  15.738 

17.234 

14.672 

17.443  14.871 

17.190 

14.190 

17.353  14.563 

17.498 

15.400 

17.644  15.904 

17.508 

16.328 

17.698  16.799 

17.314 

16.337 

17.661  16.913 

17.326 

15.182 

17.617  16.022 

17.376 

17.600  . 

16.341 

16.660  . 

Company 

1  Dellnq.| 

1  Sale  1 

Amt. 

Alta  Cons.,  Utah . 

. .  .  .  Dec. 

8 

Jan. 

3! 

0.05 

Arctic,  Ida . 

_ Dec. 

1 

Dec. 

31 

.00025 

Big  Cottonwood,  Utah. .  . . 

....  Dec. 

10 

Dec. 

29 

0.01 

Bullion,  Nev . 

_ Dec. 

12 

Dec. 

30 

0.02 

Challenge.  Nev . 

....  Dec. 

16 

Jan. 

6 

0.05 

Clear  Grit,  Ida.,  postp  d. . . 

....  Nov. 

18 

Jan. 

2 

0.0025 

Ely  Consolidated,  Nev . 

_ 1 . 

Dec. 

31 

0.03 

Empire,  Ida.,  postp’d . 

....  Oct. 

30 

Jan. 

2 

0.005 

Gold  Mountain  Champion, 

Ida.  Dec. 

9 

Dec. 

30 

0.0025 

COLO.  SPRINGS 

Dec.  22 

SALT  LAKE 

Dec.  22 

Name  of  Comp. 

Bid. 

Name  of  Comp. 

Bid. 

Acacia . 

.021 

Beck  Tunnel . 

.041 

Cripple  Cr’k  Con. . 

.09 

Black  Jack . 

.06) 

C.  K.  &  N . 

.07} 

Cedar  Talisman . .  . 

.00) 

Doctor  Jack  Pot. . . 

.061 

Colorado  Mining.... 

.11 

Elkton  Con . 

.511 

Crown  Point . 

.00) 

El  Paso . 

2.40 

Daly-Judge . 

5.60 

Findlay . 

.01 

Gold  Chain . 

.14 

Gold  Dollar . 

.06} 

Grand  Central . 

.53 

Gold  Sovereign. . . . 

.02 

Iron  Blossom . 

1.15 

Golden  Cycle . 

2.00 

Little  Bell . 

.10 

Isabella . 

.10 

Lower  Mammoth... 

.01) 

Jack  Pot . 

.05 

Mason  Valley . 

3 . 00 

Jennie  Sample . 

.05 

May  Day . 

.051 

Jerry  Johnson . 

.03) 

Nevada  Hills . 

.40 

Lexington . 

.03 

New  York . 

.00! 

Old  Gold . 

.01 

Prince  Con . 

.18 

Mary  McKinney. 

.57 

Silver  King  Coal’n. 

3.15 

Pharmacist . 

.01 

Sioux  Con . 

.011 

Portland . 

1.00 

Uncle  Sam . 

.03} 

Vindicator . 

.82 

_ 

Yankee . 

.04 

nlJ: 


Side  view  of  the  Nordberg  Twin  Tandem  Compound  Condensing  Hoist,  one  of  two  built  for  the 
Newport  Mining  Company,  Bessemer,  Michigan.  Rope  pull — 26,000  lbs.  Depth — 2700  feet. 

The  Most  Modem  Hoist 

This  is  the  most  modem  type  of  steam  hoist.  Compound  condensing 
hoists  save  from  30  to  50%  of  steam  used  by  non-condensing  hoists. 

.  The  Nordberg  Manufacturing  Company  is  the  only  concern  which 
has  developed  this  most  economical  type. 

Compound  hoists  have  been  furnished  to  the: 


Copper  Queen  Consolidated  Mining  Company  (2) 
Old  Dominion  Copper  Mining  and  Smelting  Co.  (2) 
Quincy  Mining  Company 
Tuolemne  Copper  Mining  Company 
Homestake  Mining  Company 


NORDBERG 


We  make  a  specialty  of  hoisting  engines,  steam  hoists, 
simple  and  compound  electric  hoists,  air  hoists. 

Nordberg  Manufacturing  Co. 

Milwaukee,  Wisconsin 

Manufacturers  of  High  Efficiency  Corliss  Engines;  Uniflow  Engines;  Poppet  Valve  Engines;  Air 
Compressors;  Blowing  Engines;  Hoisting  Engines;  Pumping  Engines;  and  other  machinery. 


NORDBERG 


T 


Sellinff-TRE  EXGIX 


'^G  JOUKXAL-^'ecfto/j 


Under  any  range  of  temperatures — for 
the  Most  Gritty  and  Abrasive  Substances. 

The  “S-A”  Improved  Pivoted  Bucket  Carrier  is  the  only  type  of  conveyor  that  can 
successfully  handle  hot  and  gritty  materials.  For  this  reason  it  is  used  extensively  for  hand¬ 
ling  both  coal  and  ashes  in  power  plants.  It  is  used  extensively  by  cement  mills  for  convey¬ 
ing  hot  clinker.  And  many  mining  companies  are  beginning  to  learn  the  economy  of  this 
carrier  for  similar  service. 

The  buckets  are  carried  slowly  and  silently,  receiving  and  depositing  their  load  at  any 
point  along  the  conveyor  run. 

The  mechanical  construction  is  most  carefully  and  practically  worked  out.  Steel  bar 
link  chains ;  self-oiling  rollers ;  buckets  supported  on  cross  shafts  thru  the  centers  of  the  links ; 
buckets  turning  completely  over  at  discharge. 


Our  line  of  conveyinti  equipment  is  complete  so  that  we  are  not 
prejudiced  in  favor  of  any  type  of  conveyor.  Put  your  problems  up  to 
our  Engineering  Department. 


“The  Labor  Saver” 

keeps  you  posted — It  is 
a  practical  publication 
written  for  the  man 
whose  business  it  is  to 
meet  practical  convey¬ 
ing  problems.  Write  on 
your  letterhead. 


Stephens-Adamson  Mfg.  Company 

Conveying,  Screening,  Transmission  Machinery  Aurora,  111. 

Branch  Offices 

50  Church  St.,  NKW  YORK  803  New  Bank  of  Commerce  Bide.,  ST.  LOUIS.  MO. 

First  National  Bank  Bide..  CHICAGO  7!)  Milk  St.,  BOSTON,  MASS. 

H.  W.  Oliver  Bulldlne,  PITTSBURGH  430  Central  Bide..  LOS  ANGELES 

Australian  Aecnt — Arthur  I.«plastrler  &  Co.,  Circular  (iuay.  East,  Sydney. 

South  African  Agent — J.  Mac  G.  Love  i  Co.,  Limited,  1  and  3  London  House,  Loveday  St.,  Johannesburg, 
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Greetings 

The  old  year’s  winging  to  its  close 
We’re  almost  ready  for  the  New, 

The  old  year  had  its  joys  and  woes 
But  when  we  pass  them  in  review 
We  find  the  skies  were  often  blue 
In  spite  of  clouds  that  we  recall, 

And  now  the  year  is  almost  through, 
Here’s  "Happy  New  Year”  to  you  all! 

We’ve  preached  to  you  in  plodding  prose 
Of  Advertising,  false  and  true. 

We’ve  marshalled  facts  in  rows  and  rows 
And  written  sermons  not  a  few. 
Perhaps  you’ve  muttered,  ‘‘That’ll  do,” 
Or  softly  murmured,  ‘‘Hire  a  hall!” 

— Ah  well,  the  year  is  almost  through, 
Here’s  ‘‘Happy  Xew  Year”  to  you  all! 

We’ve  done  our  durndest,  heaven  knows. 
To  help  ourselves  by  helping  you. 

And  if  we’ve  trod  on  people’s  toes 

Or  thrown  some  tempers  all  askew 
We’re  sorry — and  that’s  honest,  too! 

We  would  be  friends  with  great  and  small. 
And  now  the  year  is  almost  through, 
Here’s  ‘‘Happy  New  Year”  to  you  all! 

Envoi 

Kris  Kringle’s  merry  spirit 

vStill  holds  the  wide,  wide  world  in  thrall; 
So,  with  the  old  year  almost  through, 

Here’s  ‘‘Happy  New  Year”  to  you  all! 
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CLEVELAND 
D  R_I  L  L  S 


Drop  forged  parts  make 
Clevelands  Best 


The  drop  forged|parts  on  a  Cleve¬ 
land  Drill  are  the  factors  which 
make  for  its  low  maintenance 
cost. 

Chuck,  cylinder,  valve,  valve 
chest,  hammer  head — each  one 
of  these  parts — unless  they  are 
drop  forged — spell  large  repair 
bills  and  loss  of  time  and  temper 
to  users  and  owners. 

On  most  rock  drills  these  parts 
are  cast  and  therefore  subject 
to  crystallization — 

On  Cleveland  Drills  they  are 
subject  to  the  process  of  drop 
forging,  which  gives  the  steel  a 
fineness  of  grain  which  resists 
crystallization  to  a  remarkable 
degree. 

The  lower  illustration  shows  bars 
of  steel  of  proper  physical  and 
chemical  analysis  being  heated 
to  proper  forging  heat.  The 
upper  illustration  shows  our 
4000  lb.  steam  drop  hammer 
which  pounds  the  bar  between 
two  dies  to  give  it  the  proper 
shape.  By  the  time  the  metal 
emerges  from  the  other  process 
it  has  been  made  well  nigh  un¬ 
breakable. 


placed  underground  stay  under¬ 
ground.  The  repairs,  few  and 
far  between,  can  be  effected  al¬ 
most  instantly  with  a  small 
wrench,  right  on  the  job. 

And  the  most  vital  part  of  the 
drill — the  valve — is  on  the  out¬ 
side  where  it  can  be  overhauled 
in  a  jiffy  when  necessary. 

In  most  machines  the  stretching 
of  side  rods  or  bolts  lets  the 
cylinder  loosen  a  trifle,  destroy¬ 
ing  the  air  cushion,  and  the 
valve  and  valve  chest  suffer  by 
being  struck  by  the  piston  — on 
“Cleveland  Stopers,  the  valve 
chest  being  on  the  outside,  even 
if  the  piston  should  hit  the  back, 
no  harm  would  be  done. 

Write  for  particulars  con¬ 
cerning  our  30-day  free  trial 
offer.  Drop  us  a  line  for  the 
new  catalog  8. 


The  Cleveland  Rock  Drill  Company 

6410  Hawthorne  Ave.  Cleveland,  Ohio 

New  York,  30  Church  St.  Chicago,  704  Fisher  Bldg. 

San  I  rancLsco,  Calif. — D.  D.  Demarest  Co.  Denver.  Colo. — Mountain  States  Machinery  Co. 
Dis  Angeles,  Calif. — Smith-Booth-Usher  Co.  Salt  I^ike  City,  Utah — Salt  I,ake  Hardware  Co. 
Mexico  City,  Mexico — United  Sales  Co.  Wallace,  Idaho — Coeur  d’Alene  Hardware  Co. 
victor,  Colo.,  Geo.  M.  Harris. 

Ishpemlng,  Mich. — P.  O.  Box  No.  234 
Butte,  Mont.,  Western  Mining  Supply  Co. 

The  names  of  Foreign  Agents  In  any  locality  supplied  on  request. 

Canadian  trade  supplied  bv  Cleveland  Pneumatic  Tool  Co.,  of  Canada, 

Ltd.,  80  Duchess  Street,  Toronto,  Ont. 
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A.S  Portable  as  Your 
Rock  Drills 


HANDY.  POWERFUL,  INEXPENSIVE 
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Could  not  be  simpler — 

Could  not  do  better  in  reducing 
light  hoisting  and  hauling  costs 
in  any  part  of  your  mine. 

Takes  the  place  of  the  big  cumber¬ 
some  hoists. 


OPERATED 
BY  AIR 


Send  for 
Catalogue 


i,  DENVE.R.. 
i  COLORADO 
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What  Hoist 

says  the 
mine  manager 

Naturally,  the  very  best.  For  my  lifts  are  longest;  I  must 
work  my  hoists  to  their  full  capacity  seven  days  in  the  week; 
and  I’m  a  long  way  from  hoist  headquarters. 

How  can  I  make  sure  of  getting  the  best  hoist?  By  buying 
from  the  hoist  maker  with  the  widest  and  most  dependable 
engineering  knowledge  and  who,  at  the  same  time,  has  the 
plant  facilities  for  making  the  hoist  I  need. 


Wellman-Seaver- 
Morgan  Hoists 

Each  hoist  designed  for  its  particular 
work  by  an  Engineering  Staff  with 
more  than  40  years  of  hoist-making 
experience  behind  it. 

Each  hoist  made  in  a  plant  absolutely 
second  to  none — a  plant  equipped  to 
cast  and  finish  any  hoist  no  matter  how 
large  or  how  intricate. 

Just  write  us  direct — get  the  com¬ 
plete  story — and  all  for  yourself. 


A.  W.  S.  M.  Hoist  bmlt  for  the  Halifax.  Tonopah  Mining  Co..  Tonopah,  Nevada. 


The  W ellman  -  Seaver  -  Morgan  Company 

Engineers  and  Manufacturers 

GENERAL  OFFICES:  CLEVELAND,  OHIO,  U.  S.  A. 

BRANCH  OFFICES; 

new  YORK,  Hudson  Terminal  DENVER,  611  Ideal  Building  MEXICO,  D.  F.,  Apartado,  1220—14  a  de  Guerrero  3326 


Note  the  Diagonal 
Termination  of  Riffles 

That  is  the  basic  principle  of  successful  con¬ 
centration,  without  which  all  concentrators 
fail. 

And  it  is  an  exclusive  feature  of  the  Wilfley — 
one  reason  for  its  tremendous  success,  and  why 
there  are  more  than  1 0  times  as  many  Wilfleys 
in  use  as  all  other  tables  coinbined. 

To  you  it  is  worth  the  price  of  a  Wilfley  to  get 
it.  And  when  you  buy  your  Wilfley,  you  can 
do  so  with  the  assurance  that  no  other  table 
can  give  you  the  capacity,  or  the  lasting 
service. 

Carried  in  stock  at  all  our  stores — ^ready  for 
immediate  delivery. 

Write  to  the  store  nearest  you 
for  prices,  particulars,  etc. 

The  Mine  and  Smelter  Supply  Co. 

DENVER  —  SALT  UKE  CITY  —  EL  PASO  —  MEXICO  CITY 

New  York  Office,  42  Broadway 


The 

WILFLEY 

Concentrating 

Table 


Over  18,' 


in  Use 


Sole  Owners  and  Manufacturers  of  the  l^lfley  Concentrator 
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OVOCA  CLASSIFIER 

Is  Now  on  the  Market 


Separates  Instantly 

Slimes  of  Desired  Grading  from  Sand. 
Flotation  Concentrates  from  Solution. 
Water  from  Concentrates  or  Tailings. 


The  Ovoca  Classifier  was  developed  by  Philip  Argali  at  Stratton’s  Independence  mill, Victor,  Colorado, 
where  these  machines  were  thoroughly  tried  out  for  several  years  before  being  placed  on  the  market. 

Several  Ovoca  Classifiers  are  in  operation  at  the  Ozark  Smelting  and  Mining  Company’s  plant, 
Magdalena,  New  Mexico.  Two  of  the  latest  design  at  Stratton’s  Independence  Mill,  Victor,  (in  ad¬ 
dition  to  the  ones  used  in  developing  the  machines).  One  at  the  Tri-Bullion  Mill,  Kelly,  New  Mexico, 
and  one  at  the  American-Boston  Mill,  Diorite,  Michigan. 

Eighteen  Ovoca  Classifiers  are  in  successful  operation  in  the  United  States,  with  a  service  varying 
from  four  years  down  to  something  less  than  one  year;  while  several  are  being  installed  in  foreign 


Bulletin  1062  Gives 
Complete  Information. 


The  OVOCA  Classifier  is 
patented  in  the  United 
States  and  in  the  Principal 
Mining  Countries  of  the 
World. 


MANUFACTURERS: 

Electric  Hoists 

Richards  Pulsator  Jigs 

Richards  Pulsator  Classifiers 

Ore  Crushers 

Crushing  Rolls 

Mine  Cages 

Stamp  Mills 

Tube  Mills 

Mine  Timber  Framing  Machinery 
Revolving  Screens  and  Grizzlies 

Automatic  Samplers 

Sample  Grinders 

Ore  Buckets 

The  Denver  Engineering  Works  Company 

Denver,  Colorado,  U.  S.  A. 

Exclusive  manufacturer  and  sales  agent  for  the  Ovoca  Classifier  for  United  States  and  Mexico. 


Largest 
Manuf actu  rers 
Of  Furnaces  In 
The  World 


Manufacturers 
OfAssayers’And 
Chemists’  Supplies 
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For  work  accomplished  and  number  of  heat  units  produced? 


Probably  not  seriously. 

Then  investigate  the  Case  Low 
Pressure  Oil  Forge.  Past  ex¬ 
periences  prove  that  our  system 
of  burning  fuel  oil  reduces  costs 
— 20  to  40%  saving  in  fuel. 


Patented  Nov.  4th,  1913 

For  heating  drill  steel  this  forge 
possesses  many,  powerful  ad¬ 
vantages. 

Drill  heated  in  the  Case  Low 
Pressure  Oil  Forge  will  not  scale 
and  the  steel  is  always  in  plain 
sight.  No  danger  of  sulphur¬ 
ized  or  oxidized  steel  and  the 
drills  hold  their  edge  for  a  longer 
time.  Noise  and  smoke  are 
practically  eliminated. 

Let  us  give  you  reasons  and  proof 
that  fuel  oil,  when  burned  in  the  Case 
Low  Pressure  Oil  Forge,  is  more  eco¬ 
nomical  than  coal  or  coke  and  gives 
better  results. 


Write  for  Catalog 
and  Full  Particulars. 

The  Denver  Fire  Clay  Company 

■  Established  1876.  Incorporated  1880 

Denver,  Colorado,  U.  S.  A. 
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REPAIRS  MADE 

WHILE  UNDER  WORKING  PRESSURE 


No  need  to  shut  down  your  plant.  Ferrobestic  can 
be  applied  while  the  boilers  are  under  full  pressure. 


Read  what  the  Chief  Engineer  of  the  S.  S.  Brazos,  New  York  and  Porto  Rico  S.  S. 
Company,  New  York,  says  about  Ferrobestic. 


Dear  Sir; — 


June  23,  1913 


I  have  found  the  test  pieces  which  you  put  on  our  boilers,  July,  1912, 
just  as  sound  as  when  applied.  Not  only  does  it  keep  the  iron  clean  and  free 
from  corrosion,  but  I  find  it  very  handy  for  patching  where  the  other  cover¬ 
ing  is  broken  off,  and  this  can  be  done  by  our  own  fireman.  I  would  like 
to  see  the  whole  eight  boilers  treated  with  the  compound.  I  use  it  every 
place  1  can. 

Yours  truly, 

(Signed)  R.  P.  Browne. 


FERROBESTIC 

is  a  liquid  binder  for  asbestos  and  metal.  It  is  applied  with  a  brush  the 
same  as  ordinary  paint  and  works  perfectly  on  the  hottest  surfaces.  As  it  dries 
instantly,  one  coat  can  follow  the  other  without  loss  of  time.  One  gallon  is  sufficient 
to  give  three  complete  coats  to  1 15  square  feet  of  surface  and  as  there  is  no  re-inforcing 
or  binding  material  needed,  one  man  can  accomplish  as  much  in  one  hour  using  Ferro¬ 
bestic  as  would  require  almost  a  whole  day  working  under  the  old-fashioned  methods. 


Jarring,  vibration  and  water  hammer  or  any  condition  to  which  boilers  and 
steam  pipes  are  subjected  will  not  affect  the  insulation  put  on  over  a 
foundation  of  Ferrobestic. 


Sample  Free  on  Request  A 

/A 

If  you  have  an  undesirable  boiler  to  lag  or  a  section  of  pipe  that  you  have  trouble  keep-  /  ^ 

ing  covered,  this  free  sample  will  help  you  solve  the  problem.  The  attached  coupon  is 

for  your  convenience— use  it  to-day  and  judge  the  merits  of  our  claims  for  yourself.  . 

/A/' 

/J'/  ■■■■ 

Ferrobestic  is  guaranteed  satisfactory  to  the  user — try  it  at  our  expense.  AyAA 

•• 


John  Simmons  Company 

103  Centre  Street,  New  York 


The  PHOTOSTAT 

(Trade  Mark  Re«.  U.  S.  Pat.  Off.) 

Manufactured  by  Eastman  Kodak  Company 
exclusively  for  Commercial  Camera  Company, 


The  Modern  Way — Photostat  It 


Send  us  a  sample  of 
the  class  of  work 
you  have,  large  or 
small,  and  we  will 
Photostat  it  for  you 
and  give  you  full 
details  as  to  cost, 
send  our  representa¬ 
tive  to  advise  you 
as  to  your  particular 
problem,  or  direct 
you  to  the  nearest 
Photostat  in  opera¬ 
tion. 


The  modern  way  because  it  is  the  quickest  way — 
the  cheapest  way  in  both  time  and  money.  The  installa¬ 
tion  of  the  Photostat  in  your  mines  means  the  saving 
of  money  on  all  map,  plan  and  reproduction  work.  It 
means  you  can  reduce  the  size  of  your  drafting  depart¬ 
ment  and  increase  its  effectiveness. 

The  copy  is  made  by  photographing  directly  upon  dur¬ 
able,  sensitized  paper,  without  the  necessity  of  preparing 
a  transparent  negative. 

The  copy  is  developed  and  permanently  fixed  in  the 
PHOTOSTAT  itself.  No  dark  room  is  required.  When 
washed  and  dried  the  copy  is  all  ready  for  use. 

The  operation  is  extremely  simple.  Perfect  results  are 
obtained  without  expert  knowledge.  Let  us  tell  you 
more.  Write  today. 


Commercial  Camera  Co.,  343  State  St.,  Rochester,  N.  Y. 

New  York,  30  Church  St.  Providence,  Grosvenor  Bids.  London,  England,  40  Strand.  Charlottenburg,  Germany,  30  Suares  Straaae. 
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Roasting  Lead  Matte  Without  Fuel 

The  above  multiple-hearth  furnace,  with  special  detail  for  perfect  temperature 
regulation,  is  successfully  roasting  lead  matte  without  the  use  of  fuel,  showing  a  de¬ 
cided  reduction  in  operating  costs. 

Write  us  stating  analysis  of  ore,  concentrates,  mixture  or  material  you  desire  to 
roast,  characteristics  and  physical  condition  of  same,  number  of  tons  to  be  treated  per 
twenty-four  hours,  and  results  you  desire  in  the  calcine. 

Wedge  Mechanical  Furnace  Company 

115  Chestnut  Street,  Philadelphia 


The  Wedge  Mechanical  Furnace 

Patented 
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It  Gets  Red  Hot  Every  7  Minutes 

StRAMP  Stands  the  Strain 


The  Kansas  Zinc  Company  has  three  large 
roasting  kilns  at  Altoona,  Kan.,  through 
which  great  revolving  "rabbles”  are  drawn 
back  and  forth  every  six  or  seven  minutes  by 
YELLOW  STRAND  ROPE. 

The  temperature  of  the  kilns  averages  1350 
degrees  Fahrenheit.  The  Yellow  Strand 
operates  through  a  channel  only  30  inches 
below  the  kiln  bed  and  often  gets  red  hot. 


Service  like  this  would  quickly  destroy  ordin¬ 
ary  wire  rope — but  Yellow  Strand  stands  up 
and  lasts  under  this  terrific  strain. 

Yellow  Strand  retains  its  strength  and  elas¬ 
ticity  under  severe  conditions.  It  is  unsur¬ 
passed  in  safety  and  economy  for  every  class 
of  mining  work. 

Write  for  catalog  No.  8. 


Send  us  your  name  on  your  business 
letter-head  and  we  will  put  you  on  our 
FREE  mailing  list — ^for  this  splendidly 
illustrated  magazine  devoted  to  the 
interests  of  all  wire  rope  users.  Better 
do  it  today  and  start  with  the  December 
number. 


Broderick  &  Bascom  Rope  Co. 

809  N.  Main  Street,  St.  Loins,  Mo. 

Branches — Seattle,  New  York 


NATIONAL^’  BECAUSE  BALANCES  ‘‘NATIONAL”  THEREFORE  I 
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G-E  Centrifugal  Air  Compressor,  Driven  by  450  H.  P.,  3-Phase,  60  Cycle,  66(M)-Volt  fnduetion  Motor  in  Boston 
and  Slontana  Reduetion  Dept,  of  Anaconda  Copp«‘r  Co.,  Great  Falls,  Montana. 


Automatically  Regulated  Air  Volume 

for  Any  Charge 

Simply  set  the  constant  volume  governor  of  a  G-E  centrifugal  air  compressor  to  the  value 
necessary  for  the  charge  fed  the  copper  blast  furnace.  Thereafter,  the  volume  of  air  delivered  is 
automatically  kept  constant  and  is  not  dependent  upon  the  judgment  of  furnace  operator  or  the  resis¬ 
tance  of  charge. 

These  centrifugal  air  compressors  are  extremely  simple — just  one  moving  part  and  a  housing. 

All  wear  is  confined  to  three  bearings.  There  are  no  other  rubbing  parts  so  the  high  initial  ef¬ 
ficiency  of  G-E  centrifugal  air  compressors  is  maintained  indefinitely.  The  clearances  between  mov¬ 
ing  and  stationary  parts  being  in  tenths  of  an  inch  rather  than  hundredths  no  wear  from  touching 
is  possible. 

G-E  Centrifugal  air  compressors  occupy  a  very  small  floor  space  -this  reduces  cost  of  foundations 
and  housing — and  are  light  in  weight — saving  in  freight,  handling  and  installation  costs. 

All  the  adv'antages  of  G-E  centrifugal  air  compressors  for  copper  blast  furnaces  are  found  in 
the  multi-stage  machines  for  copper  converters  with  the  single  exception  of  the  constant  volume 
governor.  This  is  unnecessary  as  the  machines  have  the  inherent  characteristic  of  regulating  them¬ 
selves  for  practically  constant  pressure  over  a  wide  range  of  load. 

These  compressors  are  driven  by  either  a  Curtis  Steam  turbine  or  a  60  cycle  induction  motor. 

G-E  centrifugal  air  compressors  are  rated  in  free  air  actually  delivered.  They  should  not  be 
confused  with  displacement  ratings  of  displacement  machines. 


General  Electric  Company 


Atlanta,  Ga 
Baltimore,  Md. 
BitminKham,  .Ala 
Boise,  Idaho 
Boston,  Ma.ss. 
Buffalo,  N.  Y. 
Butte,  Mont. 
Charleston,  W.  Va. 
Charlotte,  N.  C. 
Chattanooga,  Tenn. 
Chic^o,  Ill. 
Cincinnati,  Ohio 


Cleveland,  Ohio 
Columbus?,  Ohio 
Davenport,  Iowa 
Dayton,  Ohio 
Denver,  Colo. 
Detroit,  Mich. 
(Office  of  Aftent) 
Elmiia,  N.  Y. 
Erie,  Penn. 

Fort  Wayne,  Ind. 
Hartford,  Conn. 
Indianapolis,  Ind. 


Largest  Electrical  Mf.nufacturer  in  the  World 

General  Office:  Schenectady,  N.  Y. 
ADDRESS  NEAREST  OFFICE 


Jacksonville,  Fla. 
Joplin,  Mo. 

Kansas  City,  Mo. 
Keokuk,  Iowa 
Knoxville,  Tenn. 
Los  Angeles,  Calif. 


Louisville,  Ky. 
Madison,  Wis. 
Mattoon,  III. 
Memphis,  Tenn 
Milwaukee,  Wis 
Minneapolis,  Minn. 


Na.shville,  Tenn. 
New  Haven,  Conn. 
New  Orleans,  La. 
New  York,  N.  Y. 
Niagara.F^ls,  N.  Y. 
Omaha,  Neb. 
Philadelphia,  Penn. 
Pittsburgh,  Penn. 
Portland,  Ore. 
Providence,  R.  1. 
Richmond,  Va. 
Rochester.  N.  Y 


Salt  Lake  City,  Utah 
San  Francisco,  Calif. 
St.  Louis,  Mo. 
Schenectady,  N.  Y. 
Seattle,  Wash. 
Spokane,  Wash. 
Springfield,  Mass. 
Syracuse,  N.  Y. 
Toledo,  Ohio 
Washington,  D.  C. 
Youngstown,  Ohio 


For  Texas,  Oklahoma  and  Arizona  business  refer  to  Southwest  General  Electric  Co.,  (formerly  Hobson  Electric  Co.) — Dallas.  El  Paso,  Hou.ston  and 
Oklahoma  City.  For  Canadian  business  refer  to  Canadian  General  Electric  Company,  L’t’d,  Toronto,  Ont.  4514 
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The  “Imperial”  Short  Belt  Drive  Motor  Unit  compares  favorably 
as  to  economy  with  the  direct-connected  motor  unit  but  is  lower 
in  first  cost  because  it  uses  standard  motors. 


Enclosed  Construction  in  Air  Compressors 

No  one  would  think  of  mixing  sand  or  grit  with  the  oil  tor  ms 
compressor.  Yet  the  average  air  compressor  without 
provision  for  excluding  dirt  is  subject  to  just  this  sort  of 
abuse. 

Result— excessive  power  consumption,  excessive  friction  and 
wear,  leakage,  loss  of  adjustment  and  sacrifice  of  efficiency. 

Enclosed,  dust-proof  construction  is  a  standard  and  distinctive 
feature  of  all  types  of  Ingersoll-Rand  Compressors. 

Moreover,  this  protection  is  secured  without  any  sacrifice  of  the 
“get-at-able”  convenience  so  essential  to  successful  opera¬ 
tion  ;  for  the  covers  are  easily  removed  for  inspection  and 
adjustment,  without  loosening  any  bolts. 

Ingersoll-Rand  enclosed  construction  keeps  the  dirt  out  and 
keeps  the  oil  in.  This  means  not  only  the  most  efficient 
and  economical  lubrication,  but  also  the  utmost  cleanli¬ 
ness  of  machine  and  surroundings. 

An  unenclosed  air  compressor  is  more  than  an  anomaly,  today — 
it  is  an  extravagance. 


NEW  YORK  INGERSOLL-RAND  CO. 

Offices  the  World  Over 

Compressors  Rock  Drills  Slope  Drills  Plug  Drills  Core  Drills 

C-67 
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Holed  Through! 

On  December  10,  the  Mount  Royal  Tunnel,  at  Montreal,  3?  miles  long,  was 
holed  through,  after  15  months^  constant  work. 

A  world’s  record  for  hard  rock  tunneling  was  set  in  this  work,  last  May,  when 
810  feet  of  single  heading  were  driven  in  31  working  days,  with 

Sullivan  Water  Drills 

Since  May,  more  than  6000  feet  of  tunnel  have  been  driven,  in  two  headings,  or  an  average  ad¬ 
vance  of  over  480  feet  per  heading  per  month. 

Sullivan  Rock  Drills  have  been  used  exclusively  during  all  of  this  work.  Their  unusual  speed 
and  freedom  from  drill  troubles,  coupled  with  the  efficient  organization  and  scientific  planning 
of  the  engineers,  are  responsible  for  this  remarkable  tunnel  performance. 

A  report  on  the  Mount  Royal  Tunnel  will  be  given  in  Mine  and  Quarry,  for  January.  Ask  for  it. 

I 

Air  Compressors  Diamond  Drills  Hammer  Drills 

SULLIVAN  MACHINERY  CO. 

122  South  Michigan  Avenue,  Chicago,  Ill. 

Spokane 

Birmingham  Cobalt,  Ont.  El  Paso  London  New  York  Salt  Lake  St.  Louis 

Boston  Copenhagen  Joplin  Montreal  Paris  San  Francisco  St.  Petersburg 

Butte  Denver  Knoxville  Nelson  Pittsburgh  Seattle  Sydney,  N.s!w. 
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Quality  Parts — For  Service 

“Standard”  parts  on  your  crusher  assure 
maximum  service. 

The  “Standard”  part  has  quality  built 
into  it. 

“Standard”  Crusher  Parts  are  made  for 
every  type  of  crusher.  AN  ILLUS¬ 
TRATED  CATALOG  ON  REQUEST. 


The  ‘‘Standard**  brand  on  your  material 
is  an  assurance  of  eventual  economy. 

BRAND 

Standard  Steel  Works  Company 

Morris  Building,  Philadelphia,  Pa. 

New  York,  N.  Y.  Pittsburgh,  Pa.  Chicago,  Ill.  St.  Louis,  Mo.  San  Francisco,  Cal. 

Richmond,  Va.  Portland,  Ore.  Denver,  Colo.  City  of  Mexico,  Mexico. 

Steel  Tires,  Steel  Tired  Wheels,  Solid  Forged  and  Rolled  Steel  Wheels,  Rolled  Steel  Gear  Blanks,  Steel 
and  Iron  Axles,  Steel  Springs,  Steel  and  Iron  Forgings,  Steel  and  Iron  Castings,  Rolled  Steel 
Rings,  Steel  Crusher  Rolls  and  Shells,  Steel  Pipe  Flanges. 


I 


Most  Efficient — Most  Economical — Simplest 


Agitation,  settlement,  decantation,  dilution,  re-agi¬ 
tation  and  water-washing  in  same  tank  or  in  any 
series  of  tanks  designed  by  metallurgists. 


Write  for  catalog  and  full  particulars  to 


BERNARD  MACDONALD 

1005  Fair  Oaks  Avenue  South  Pasadena,  California 


Parral  Tank 


Patented  in 

Hie  United  States,  Canada,  Mexico,  etc. 


No  Bridge  or  Side  Structures 
No  Belts  or  Gears 
No  Interior  Moving  Parts 
No  Centrifugal  Pumps 


No  payment  required  until  the  system 
has  been  in  commercial  use  for  Sixty 
Days,  when,  ij  not  satisfactory,  it  may 
be  abandoned  without  any  responsibility 
to  the  user. 
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The  Braun  Planetary  Pulverizer 

Is  The  Ideal  Laboratory  Grinder  For 

^rinding  all  classes  of  material  whether — ^hard — soft  or  talcy. 

-d  'uniform  product  obtained  with  one 

“^tent  applied  for  Send  for  descriptive  matter. 


BRAUN-KNECHT-HEIMANN-CO. 

D 

1  — .  JPB 

Distributed  by  leading 
dealers  everywhere 


THE. 


BRAUN  CORPORATION 


SAN  FRANCISCO,  U.  S.  A. 


LOS  ANGELES,  U.  S.  A. 


THE  PARRAL  TANK  SYSTEM 
OF  SUME  AGITATION 


4' 
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COLORADO  iRd^BRRS  COMIMY  | 

iRml 

ORE  SMEtTINQ^^ICOTrORE  MILLING 

[  EQJJIPME-NTS  machinery 

Perfect  Sizing  means  improved  concentration.  It  means  increased 
crushing  capacity,  by  preventing  the  return  of  already  fine  material  to  the 
crushing  machinery.  It  means  less  production  of  slimes.  The  work  of 

The  Impact  Screen 

is  not  perfect,  but  it  comes  considerably  nearer  being  so  than  that  of  any 
other  machine.  It  brings  the  advantages  enumerated  above,  and  they 
are  advantages  worthy  of  the  serious  consideration  of  every  mill  operator. 

Send  for  Pamphlet  9-B. 


Colorado  Iron  Works  Company 

Denver,  Colo.,  U.  S.  A. 


DEISTER  MACHINE  COMPANY 

Home  Office:  ShoafF  Bldg.,  Fort  Wayne,  Ind. — Inc.  July,  1912 — London  Office:  Salisbury  House,  Londoi.  Wall,  E.  C. 
SOLE  OWNERS  AND  MANUFACTURERS  FOR  THE  UNITED  STATES  AND  ALL  PARTS  OF  THE  WORLD  OF  ALL 

DEISTER  INVENTIONS 

SUBSEQUENT  TO  JANUARY  1st,  1912,  IN  ADDITION  TO  OTHER  PATENT  RIGHTS 
EMIL  and  W.  F.  DEISTER,  PATENTEES 
2  YEARS^  CONTINUOUS  EXPERIMENTING  HAS  DEVELOPED 

DEISTER  MACHINE  COMPANY’S 

Double  Deck  San  J  Table<< -  Patented  - >>DoubIe  Deck  Slime  Table 

Single  Deck  Sand  Tables - Patented  - >SingIe  Deck  Slime  Table 

(Latest  Ideal  He&d  Motion  used  on  above  Reciprocating  Machines) 

Multiple  Deck  Tilting  Slimer^< - Patented - For  Finest  of  Slimes 

(Built  as  six  or  twelve  deck  machine) 

Classifiers -  Patented - For  Coarse  and  Fine  Sands 

EACH  OF  THE  ABOVE  MACHINES  HAS  BEEN  THOROUGHLY  TESTED  AT  THE  MIAMI 
COPPER  COMPANY  AND  HAS  IN  ACTUAL  TEST  DEMONSTRA  ED  ITS  SUPERIORITY. 


WRITE  FOR  CATALOG 


Full  data  tent  on  request 


! 
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SPEAKING  OF  THE  FEDERAL  MILL 


In  the  Engineering  and  Mining  Journal  of  July  5th,  1913,  page  10,  Claude  T.  Rice  says 

“The  ore  goes  directly  to  the  Symons  (Telsmith)  7J  C  gyra¬ 
tory  crusher  used  in  each  section.  The  feature  of  the  Symons 
coarse  crusher  is  the  fact  that  the  crusher  head  itself  does  not 
rotate,  but  is  pushed  straight  in  and  out  by  an  eccentric  sleeve 
that  is  carried  on  the  rigid  shaft  of  the  crusher  head.  Owing  to 
the  fact  that  the  eccentric  causes  the  movement  of  the  head 
through  direct  contact  with  it,  the  movement  of  the  crusher 
head  is  as  much  at  the  top  as  at  the  bottom. 

Consequently,  there  is  a  better  gripping  of  rigid  shaft  ^ 

boulders  and  a  quicker  breaking  of  them  with 
this  gyratory  when  they  approximate  the  maxi-  ^ 

mum  feed  for  the  crusher  than  in  the  case  of  the 
gyratory-shaft  type.” 

To  avoid  confusion  with  a  reduction  crusher  of  the  same 
name,  this  machine  is  now  called  the  Telsmith  Primary 
Breaker.  It  is  the  same  efficient  machine  that  has  l 

done  such  remarkable  work  for  Mr.  Guess  at  Flat  River.  T 

May  we  send  you  our  catalog  No.  168,  describing  it? 


Reprint  of 
Mr.  Rice’s 
article  on 
request. 


ECCENTRIC 


THE  T.  L.  SMITH  CO. 

1143-32n(l  ST.,  MILWAUKEE,  WIS. 


USE  THE 

KELLY  FILTER  PRESS 

FOR 

Filtration 


BETTER 

QUICKER 


CHEAPER— DRYER  CAKES 


Our  Record  is :  ALL  of  our  many  installations  are  complete  successes. 
Write  for  Catalogue  and  further  information 

THE  KELLY  FILTER  PRESS  COMPANY 

210  FELT  BUILDING 
SALT  LAKE  CITY,  UTAH 
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Strong 


WESTERN  STORING 
DRILL  No.  5 


F 


Light 


Has  only  15  parts — all  steel — 
weighs  only  72  lbs.  Cylinder 
case  hardened — hammers  ac¬ 
curately  ground.  Uses  less 
air —  easier  for  the  miner 
to  handle— does  more  work. 

Write  tor  Catalog  105 — HOW, 


to  uanaie — aoes  more  wora. 

Simple  Write  tor  Catalog  105 — HOW, 

Western  Machinery  &  Manufacturing  Company 


1443  Blake  Street 


Denver,  Colorado 


SALES  AGENTS:  Wood  Drill  Works,  Paterson,  N.  J.  The  Scandinavia  Belting  Co.,  125  White  Street,  New  Yorit  City. 


HARDINCe 

CONICAL  MILL  CO. 


SO  CHURCH  STREET 
NEW  YORK 


Cable  Address  :  London  : 

Halharding,  New  York.  563  Salisbury  House 
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Announcement 


The  Continuous  Zinc  Furnace  Company,  owners  of  the  Johnson  Electrothermic 
Process  for  smelting  complex  zinc  sulfides,  making  spelter,  a  fusible  slag,  copper 
matte  and  base  lead  bullion  in  one  operation,  are  prepared  to  grant  a  license  to  one 
concern  to  build  a  commercial  unit  at  a  place  commercially  well  located. 

This  company  is  building  at  its  Hartford  plant  a  unit  large  enough  to  demon¬ 
strate  its  claims,  which  unit  will  be  in  operation  January  1st,  1914.  A  limited 
number  of  properly-introduced  engineers  are  invited  to  watch  the  operation. 

Our  process  is  as  near  as  practicable  a  finished  invention,  and  we  intend  to  “show” 
people. 

“The  proof  of  the  pudding  is  in  the  eating  thereof.”  How  is  your  appetite? 

The  Continuous  Zinc  Furnace  Co. 

W.  Me  A.  Johnson,  Pres. 

599  Broad  Street,  Hartford,  Conn. 


BUILT  FROM  EXPERIENCE 


Locomotives  on  trunk  line  railroads  have  the  advantage 
of  the  best  facilities  for  inspection  and  repairs. 

Industrial  locomotives  face  different  conditions.  They 
must  work  day  after  day  in  the  hardest  service,  and 
often  in  localities  where  repairs  cannot  be  made  with¬ 
out  great  inconvenience. 

Our  78  years’  experience  in  building  locomotives,  both 
large  and  small,  is  invaluable  in  connection  with  the 
design  of  smaller  ones  in  order  to  insure  reliability, 
which  is  the  main  question  in  industrial  work.  You 
know  what  delays  cost  you. 


AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET.  NEW  YORK 

McCormick  Building,  Chicago,  III.  Dominion  Elxpress  Building,  Montreal,  Canada 

Carl  G.  Borchert,  Pioneer  Bldg.,  St.  Paul,  Minn.  A.  Baldwin  &  Co.,  New  Orleans,  La. 

Northwestern  Equipment  Company,  Seattle,  Washington  and  Portland,  Oregon. 

N.  B.  Livermore  &  Company,  Los  Angeles  and  San  Francisco,  California. 
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American  Bridge  Gimpany  of  Newark 

Hudson  Terminai,-30  Church  Street,  NewAork 


^Manufacturers  of  Steel  Structures  of  all  classes 

particularly  BrIDGES  AND  Buildings 


Ore  Dock  and  Approach  for  Northern  Pacific  Rail* 
way,  Superior,  Wis. 


NEW  YORK,  N.  Y.,  Hndson  Termiaal, 
30  Church  Street 

Phikdeiphia,  Pa.,  PenutyWania  Building 
Boftun,  Matt.  John  Hancock  Bldg. 
Baltimore,  Md.,  Continental  Tratt  Building 
PITTSBURGH,  PA.  .  .  Frick  Building 

Rochettcr,  N.  Y . Powert  Block 

Buffalo,  N.  Y.  .  .  Marine  National  Bank 
Cincinnati,  Ohio  .  .  Union  Trutt  Building 

Atlanta,  Ga . Candler  Building 

Cleveland,  Ohio  .  .  Rockefeller  Building 
Detroit,  Mick.,  Beecher  Ave.  &M.C.R.R. 


CHICAGO,  ILL.,  Commercial  National 
Bank  Building 

St.  Loait,  Mo. ,  Third  Nat’l  Bank  Building 
Denver,.  Colo. ,  Firtt  NatT  Bank  Building 
Salt  Lake  City,  Utah,  Walker  BankBuilding 

Duluth,  Minn . Wolvin  Building 

Minneapolit,Minn. ,7th  Ave.  &2dSt.,S.E. 

Pacific  Coatt  Repretentative: 

U.S.  Steel  Prodttctt  Co.,  Pacific  Coatt  Dpt. 
SAN  FRANCISCO,  CAL.,  Rialto  BnUding 
Portland,  Ore.  .  Selling  Building 

Seattle,  Wath.,4thAve.  So.,  Cor. Conn.  St. 


Export  Repretentative:  United  Statet  Steel  Prodnett  Co.,  30  Church  St.,  N.  Y. 


The  Slogan  of  the  Cameron — “Character  :^The  Grandest  Thing” 


This  Cameron  Pump 
Built  to  Withstand  Gritty  Water 


If  you  have  had  trouble  with  pumps  that  have  suffered  from 
the  wearing  qualities  of  gritty  water,  then  get  satisfaction 
with  this  Cameron  Outside-Packed  Plunger  Pump. 

It  is  much  more  durable  than  a  piston  pump. 

The  water-end  has  no  wearing  parts  except  the  packing 


in  the  stuffing  boxes  which  can  be  instantly  adjusted  from 
the  outside.  There  are  no  rods,  arms  or  working  parts 
exposed  to  rust  or  damage.  The  plunger  is  supported  in 
stuffing  boxes,  and  cannot  sag  or  get  out  of  line  at  the  end 
of  the  stroke. 


There’s  a  Cameron  Pump  to  overcome  every  pumping  difficulty.  Get  the  right  type  for  your  purpose. 
Write  for  Bulletin  No.  7  showing  many  types  of  Cameron  Pumps  and  giving  valuable  information. 

A.  S.  Cameron  Steam  Pump  Works 

11  Broadway,  New  York 
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We  Manufacture  Concentrating 
Tables  for  Every  Purpose 


Our  devices  are  guaranteed  to 
be  the  most  efficient  on 
the  market  for 
either  the  coarsest  sands 
or  the  finest  slime  overflows. 


Write  for  our  new  catalog  just  from  the  press. 

The  Deister  Concentrator  Company 

Fort  Wayne,  Indiana 


j  The  Westinchouse^ Machine  C 


CrZcT: Arch^cS.  Exchange  Building,  St.  Louis. 

OVER  700,000  feet  of  our  best  grade  rubber 
covered  wire  used  in  this  building. 

Every  foot  is  carefully  inspected  by  us  in 
the  various  stages  of  manufacture,  and  when  com¬ 
pleted  is  finally  examined  and  labeled  under  the 
direction  of  the  Underwriters’  Laboratories. 

We  are  prepared  to  furnish  this  wire  in  all  sizes  and  con¬ 
ductors,  both  solid  and  flexible,  from  warehouse  conven¬ 
iently  located  for  quick  delivery  to  all  parts  of  the  country. 

ChioaRo  Now  York  Cleveland 

Pittsburgh  _  Worcester  Denver 

Export  Representative:  U.  S.  Steel  Products  Co.,  New  York. 

Pacific  Coast  Representative:  U.  S.  Steel  Products  Co.,  San  Francisco 
Los  Angeles  Portland  Seattle 


The  Blue  Center 

of  Roebling  Improved  Plow  Steel 
Rope  does  not  look  blue  as  shown  on 
this  page  but  it  is  always  blue  in  the 
rope.  It  is  made  so  as  to  distinguish 
this  from  other  wire  ropes. 


Roebling  Improved  Plow  Steel  Rope 
is  just  what  its  name  implies — rope  made 
of  improved  plow  steel — steel  which 
has  been  developed  from  the  best  and 
latest  methods  of  manufacture.  It  will 
stand  heavy  pulls  and  hard  knocks  better 
than  any  other. 

John  A.  Boebling’s  Sons  Go. 

TRENTON,  N.  J. 

Warehouse*  with  Stock  t  New  York  Philadelphia  Pittaburgh 
Chicago  Cleveland  Savannah  San  Pranciaco 
Loa  Angeles  Seattle  Portland,  Ore. 


Quality 
Rope 

may  be  had  with  certainty  by 
specifying 

WATERBURY 

Waterbury  Ropes,  both  Wire  and  Fibre,  have 
earned  an  enviable  reputation  for  quality  and 
long  service. 

WATERBURY  COMPANY 

aO  SOUTH  STREET,  NEW  YORK 


CHICAGO 

15  So.  Desplaines  Street 
SAN  FRANCISCO 
1 13  Davis  Street 
NEW  ORLEANS 


Branch  Offices: 

DALLAS,  TEXAS 

Powell  &  Ellet  Company 
911  Southwestern  Ijfe  Bldg. 
BOSTON 

220  Franklin  Street 


910  Canal-Louisiana  Bank  Bldg. 

Wire  Rope — Manila  and  Sisal  Cordage — Fibreclad  Wire  Rope 
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By  reason  of  demands  of  the  Trus¬ 
tees  of  estates  holding  claims  against 
the  Glasgow  &  Western  Exploration 
Co.,  Limited,  that  company  has  been 
put  into  liquidation  in  Scotland,  a’-d 
Mr.  William  Lamont  of  33  Renfield  St., 
Glasgow,  has  been  appointed  liquida¬ 
tor. 

The  main  assets  of  the  company 
in  question  are  the  following  copper 
properties:  The  Montreal  Mine,  Bea¬ 
ver  County,  Utah,  and  the  Copper 
Canyon  Mine  and  the  Copper  Basin 
group  situated  in  Lander  County, 
Nevada. 

To  facilitate  a  realization  of  these 
properties  a  comprehensive  report  has 
been  prepared,  and  correspondence  is 
solicited  from  substantial  mining  in¬ 
terests. 

Communications  should  be  directed  to 

Joseph  Ralph,  Assoc.  Inst.  M.M., 

Attorney-ip-Fact  for  the  Liquidator 

The  Glasgow  &  Western  Exploration  Co., Ltd. 

416  Walker  Bank  Building, 

Salt  I.ake  City,  Utah. 


Positions  Wanted,  three  cents  per  word,  each  insertion 
Positions  Open,  five  “  “  “  “  “ 


Wanted — Expert  concentrator  man  for  disseminated  lead 
ore:  must  be  technical  man  having  practical  experience  with 
jigs,  tables,  classifiers,  slime  treatment,  etc.  Reply  giving 
references  and  experience  and  state  age,  education,  whether 
married  or  single  and  salary  expected.  Address  P.  O.  554, 
care  Engineering  and  Mining  Journal.  Jan.  3. 

Wanted — Mill  superintendent  for  Norway:  for  a  Norwegian 
born  engineer  with  long  experience  as  mill  superintendent, 
accustomed  to  supervising  a  jig  mill  in  every  detail:  position 
open  at  a  mine  near  the  coast  in  the  south  of  Norway  from 
March,  1914,  or  earlier.  Application  with  statement  of  age, 
education,  experience,  salary  requested,  if  married,  if  Nor¬ 
wegian  citizen  send  to  A/S  Stordo  Kisgruber,  Stord,  Norway. 

Jan.  3. 

If  you  recognize  the  value  of  approv^ed  specialties  in  an 
engine  and  boiler  room  as  a  means  of  higher  efficiency:  if 
you  believe  in  this  sort  of  thing  to  the  extent  that  you  think 
you  could  sell  a  well  known  boiler  specialty  in  your  terri¬ 
tory  for  an  old  established  manufacturer  in  the  power  plant 
field,  write  and  tell  us  all  about  yourself:  on  receipt  of  your 
letter  we  will  outline  our  proposition  in  full.  Address  P.  O. 
555,  care  Engineering  and  Mining  Journal.  Dec.  27. 


Master  mechanic  open  for  engagement:  experience  in 
power  house,  smelt  ng,  mining  and  milling  machinery.  Ad¬ 
dress  P.  W.  567,  Engine€ring  and  Mining  Journal.  Dec.  27. 

Metallurgist,  experienced  in  design,  installation  and  op¬ 
eration  of  cyanide  plants,  desires  position:  salary  reasonable. 
Address  P.  W.  558,  care  Engineering  and  Mining  Journal. 

Dec.  27. 

Cyanider,  experienced  as  superintendent  designing  and  in¬ 
stalling:  trained  modern  operator,  wants  position  at  reason¬ 
able  salary.  Address  P.  W.  573,  care  Engineering  and  Mining 
Journal.  Jan.  17. 

Engineer  with  Butte  and  Coeur  d’Alene  training  and  va¬ 
ried  executive  experience  in  Colorado,  Nevada  and  Utah,  re¬ 
tired  through  reorganization,  open  for  engagement.  Address 
T.  W.  Bowen,  Newhjuse  Bldg.,  Salt  Lake  City.  Dec.  27. 

Master  mechanic,  20  years’  practical  experience,  technical 
education,  desires  position  at  mines,  mills,  blast  furnaces, 
smelters,  etc.,  large  plants  where  highest  efficiency  is  de¬ 
manded.  Address  P.  W.  572,  care  Engineering  and  Mining 
Journal.  Jan.  10. 

Open  for  engagement:  a  technical  man  for  mine  or  mill 
superintendent:  experience  in  iron  mining,  underground  lime¬ 
stone  quarrying  and  cleaning  of  iron  ore  a  specialty:  married 
and  can  give  the  best  of  references.  Address  P.  W.  570,  care 
Engineering  and  Mining  Journal.  Jan.  3. 

Accountant  and  bookkeeper,  age  32,  desires  position:  ten 
years’  experience  with  mining  companies  and  contractors: 
thorough  knowledge  of  bookkeeping,  pay-rolls,  costs  and  all 
duties  connected  with  mine  office.  Address  P.  W.  566,  care 
Engineering  and  Mining  Journal.  Dec.  27. 

Mining  engineer,  16  years’  practical  experience  in  mining 
and  milling,  wants  change:  last  12  years  engaged  as  super¬ 
intendent,  manager  and  examining  engineer  of  properties 
working  large  and  small  crews  in  States  and  Mexico:  speak 
English,  German  and  Spanish;  willing  to  go  almost  anywhere; 
good  health;  reference.  Aldress  P.  W.  571,  care  Engineering 
and  Mining  Journal.  Jan.  3. 

Mining  engineer,  technical  graduate,  ten  years’  practical 
experience  with  last  five  years  in  executive  positions  desires 
engagement:  advertiser  is  experienced  in  mining,  ore  dress¬ 
ing,  examination,  mine  development  and  details  of  manage¬ 
ment:  desires  position  with  future  in  management  or  exam¬ 
ination.  Address  P.  W.  565,  care  Engineering  and  Mining 
Journal.  Dec.  27. 

Practical  American  miner  leaving  Mexico  on  account  of 
political  conditions,  wants  position  in  South  or  Central  Amer¬ 
ica,  as  foreman  or  shift  boss,  speaks  Spanish  and  thoroughly 
understands  native  labor,  specialty  deep  sh.afts,  uptodate 
methods,  low  costs,  “no  booze  fighter,’’  married,  age  37,  refer¬ 
ences,  offer  me  something.  Address  P.  W.  574,  care  Engineer¬ 
ing  and  Mining  Journal.  Dec.  27. 


but  we  can  get  you  a  large  clean  core  of  all  strata 
under  your  land  to  be  examined  in  broad  daylight, 
guess  work. 


Home  Office —  Field  Office — 

Scranton,  Pa.  30  Carson  St.,  Pittsburgh,  Ea. 

Contractors  for  Diamond  Drilling. 


MAXECON  MILL  Siairs.™ 

for  erindinc  ores  for  CYANIDING 
KENT*MILL  CO., 

New  York,  Boroagh  of  Brookljm,  10  Rapelyea  Street 

tOXDOff,  W.  C.— 31  High  Holborn.  BERLIX-Churiottenhnrg  5  Windw.  ied  StrMse  31 


FOR  SALE 

1 — 150  H.  P.  Atlas  Corliss  En^ne. 

1 — 15  II.  P.  Fairbanks-Morse  Gas  Hoist. 

1 — 10"  by  14"  Steam  Hoist. 

1 —  5'  overhead  drive  Huntington  Mill. 

2 —  5'  under  drive  Huntington  Mills. 

2 — No.  2  Dodge  Rock  Crushers. 

I  have  a  complete  line  of  Mill  and  Mining  Supplies. 

Send  for  stock  sheet. 

D.  J.  McMASTER,  1112  to  1120  Foisom  St.,  San  Francisco,  Cal 


Co  G.  HUSSEY  &  COo 

RolUng  Mills  and  Office  »  PI'TTSBURGH,  PA. 

MANUFACTURERS 

Sheet  Copper,  Bottoms,  Roll  Copper,  Tinned  and 
Polished  Copper,  Nails,  Spikes,  Rivets,  Conductor 
Pipe,  Eaves  Trough,  Elbows,  Shoes,  Mitres,  etc. 

Branch  Warehouses  in 

New  York  Chicago  St.  Louis  San  Francisco 


HOMESTAKE  MINING  COMPANY 

704  West  Coast  Life  Building  San  Francisco.  Cal. 

The  San  Francisco  Are  destroyed  the  Company’s  records.  We  are  endeavor¬ 
ing  to  complete  a  set  of  the  annual  reports  and  have  secured  all  except 
those  for  the  following  years: 

June  1,  1881  to  June  1,  1882 
June  1,  1886  to  June  1.  1887 
June  1,  1889  to  June  1,  1890 

If  you  have  such  reports  or  any  of  them,  will  vou  please  communicate  wltb 
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HERCULES 

Dynamite 

Gelatin 

Dynamite 

Blasting 

Gelatin 

Blasting 

Powder 

Permissibles 
Red  H 
Xpdite 

Blasting 

Supplies 


Dynamite  made 
on  the  ammonia 
and  straight  nitro> 
glycerin  formulae, 
and  in  the  regular 
and  (E.  L  F.) 
Extra  Low  Freez¬ 
ing  grades 


Be  Critical 

We  realize  that  buyers  of  ex¬ 
plosives  mus  be  critical  and  we 
are  prepared  to  submit  our 
brands  to  the  severest  tests  they 
can  devise.  We  are  so  critical 
ourselves  that  before  our  pro¬ 
ducts  reach  the  market  they  are 
tested  more  thoroughly  than  they 
are  ever  likely  to  be  in  practical 


Our  success  depends  on  the  quality  of 
the  ingredients  we  put  into  our  products 
and  on  the  care  with  which  they  are 
compounded.  Your  success  is  dependent 
on  the  S2une  elements  in  the  explosives 
you  buy.  Let  us  get  together  on  this 
and  work  for  our  mutual  success.  Be¬ 
come  one  of  the  many  critical  buyers 
who  have  put  an  end  to  their  troubles 
by  confining  their  purchases  to  the 
Hercules  Brands. 


HEKpULES  POVfDEE^  CO. 

Wilmington,  Delaware,  U.  S.  A. 


An  Expert  s 
Opinion  on 
Corrosion 


"The  Sulphurette  and  Ita 
Finish”  Is  a  little  book 
written  by  a  man  who's 
wise  to  the  cause  of  cor¬ 
rosion  In  the  mine.  He 
tells  a  remedy,  too. 

Want  this  book?  It’s 
free — Just  write. 


CHEMlCi 


:ts  CO. 


kVlLblk.  VA. 


Ruggles-Coles  Ore  Dryer. 


Avoid  the  Bugaboo 


of  "moisture  deduction”  by  drying  your  ores  at 
the  mine.  Over  36  Ruggles-Cole  Dryers  are 
now  being  used  for  this  purpose  for  they  have 
been  found  to  effect  a  large  saving. 

Drying  of  ore  at  the  mine  means  saving  in 
freight ;  elimination  of  difficulties  of  hand¬ 
ling  frozen  ore;  and  the  avoiding  of  the  danger  of 
furnace  explosions. 


Ruggles-Coles 

DRYERS 


have  stood  up  to  the  work  placed  upon  them 
where  previously  other  dryers  have  failed.  The 
reason  for  this  is  that  they  are  designed  on  the 
correct  principle  and  the  highest  class  of  work¬ 
manship  and  material  is  put  into  their  construc¬ 
tion.  The  Ruggles-Coles  “Double  Shell”  Dryer 
is  designed  not  to  be  sold  in  competition  with 
others  but  to  dry  at  the  lowest  ultimate  cost 
scores  of  organic  and  inorganic  materials. 


Shall  we  send  you  booklet  “What  We  Dry)*' 


Ruggles-Coles 
Engineering  Co. 


McCormick  Bldg. 
CHICAGO 


50  Church  St. 
NEW  YORK 
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Why  not  use  the  Knox  Drill  and  Mining  Ma¬ 
chine  Coupling?  The  Knox  is  the  only  coupling 


SPRAGUE 

Armored  Hose 

So  improved  from  time  to  time  in 

Flexibility— Weight— Couplings 

that  the  objections  originally  offered  against 
an  Armored  Hose  have  been  overcome. 


Diamond  Drills 

We  make  the  most  complete  line  in 
the  world.  Hand  Power,  Horse  Power, 
Gasolene,  Steam,  Air,  Electricity, 
Hydraulic  Feed,  Screw  Feed. 

Send  for  Catalogue. 

STANDARD  DIAMOND  DRILL  CO. 

745  First  Nsdonal  Bank  Bldg.,  Chicago,  U.  S.  A. 


A  list  of  Satisfied  Customers  speaks  for  itself. 
Descriptive  Pamphlet  No.  SlOJi  sent  on  request. 

®  Sprague  Electric  Works 

Of  General  Electric  Company 

Main  Offices; 

527-531  West  34th  St..  New  York.  N.  Y. 
Branch  Offices  In  Principal  Cities. 


The  Knox  Coupling 
Cannot  Blow  Off 
Under  Highest  Pressure 


CAldl..  VV  lAX  AXWL  XXXJUl^  IIV/OV,  WX  x-rxv-r  tv 

high  pressure.  The  clamps  extend  beyond  the 
end  of  the  stem,  sustaining  the  hose  at  that 
point  and  preventing  it  breaking  sharply  over 
the  end  of  the  stem.  Resetting  of  couplings  re. 
duced  to  the  minimum.  ^ 


The  Knox  is  mechanically  cor- 
^  rect  and  costs  less  than  other  high 

class  couplings.  Sizes  to  3",  spuds 

with  standard  pipe  thread.  Try  out  the 

“KNOX”  and  side-step  your  hose  troubles.  We’ll 
meet  you  more  than  half-way  by  furnishing  a  coupling 
without  charge.  Just  forward  the  coupon  and  leave  the  rest  to  us. 

Do  it  now. 


Knox  Manufacturing  Co.,  Inc. 

19  N.  7th  Street  159  Chambers  Street 

Philadelphia  New  York 


% 


for  Placer  Gold  Testing,  In  advance  of 
dredge;  Mineral  Prospecting  for  Lead, 
Zinc,  Coal,  Copper,  etc.; 
Oil,  Gas,  and  Water  Well 

K  Drilling;  Blast  Holes 
in  Cement  and  Stone 
Quarries.  Equipped  \\-ith 
steam  engine,  gas  or  electric 
motors.  In  writing  specify  class 
j  of  work  you  are  interested  in. 

I  KEYSTONE  TEST 

i  BEAVER  FALLS,  *  PA. 
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¥  DRILLING 

machines 


Over  70  sizes  and  stylos,  for  drilling  cither  deep  or  shallow 
wells  in  any  kind  of  soil  or  rock.  Mounted  on  wheels  or  on 
tills.  With  engines  or  horse  powers.  Strong,  simple  and  dur¬ 
able.  Any  mechanic  can  operate  them  easily.  Send  for  catalogi 

WILLIAMS  BROS.,  ITHACA,  N.  Y, 


THE  LAST  WORD  IN  PORTABILITY 

Compressed  Air 


Bury  3*Cyfinder  Vari¬ 
able  Volume  Air  Com¬ 
pressor;  Patented— 

Making  a  new 
world’s  record. 


See  full  page  June  21 
issue  (page  6). 


Bury  Compressor  Co. 
Erie,  Pa.  U.  S.  A. 


WHEN  YOU  WANT  IT 
WHERE  YOU  WANT  IT 
AS  YOU  WANT  IT 


Chicago  Pneumatic  Tank  Mounted 
Gasoline  Driven  Air  Compressor 

The  truck  type  of  portable  compressor  is  intended  es¬ 
pecially  for  field  work,  in  the  construction  of  bridges, 
elevated  tracks,  buildings,  tanks  and  pipe  lines,  also  for 
prospecting,  quarrying,  road  building,  foundation  work, 
sand  blast  cleaning,  paint  spraying,  applying  cement 
coating,  or  wherever  a  compact,  durable  and  powerful 
unit  is  required. 

300  sizes  and  styles — Steam,  belt,  gear,  gasoline  and  direct 
motor  drive. 

Chicago  Giant  Rock  Drills,  and  Plug  Drills  in  all  capacities. 

Send  for  Bulletins — Address  Dept.  R. 

Chicago  Pneumatic  Tool  Company 


CHICAGO 
1036  Fisher  Bldg. 


Branches 

Everywhere 


NEW  YORK 
50  Church  St. 


Automatic  Selective  Proportional  Unloaders 

are  found  exclusively  on  the 

Norwalk  Compressor 

These  improvements  mark  a  new  era  in  compressor  construction. 
They  gain  the  instant  and  favorable  attention  of  all  skilled  en¬ 
gineers.  ^  For  the  usual  hackneyed  claims  of  economy,  dur¬ 
ability  and  efficiency,  let  our  forty  years’  expierience  be  an 
assurance  of  adequate  and  discerning  attention  to  every  feature. 

The  Norwalk  Iron  Works  Co. 

South  Norwalk,  Conn. 


NORDBERG  High  Efficiency  Engines  for  Mines  and  Smelters 

Corliss  Enj^ines  Poppet  Valve  Engines  Uniflow  Engines  Air  Compressors  Hoisting  Engines 
Pumping  Engines  Steam  Stamps  Blowing  Engines 

NORDBERG  MANUFACTURING  COMPANY  MILWAUKEE,  WISCONSIN 

New  York:  42  Broadway  Chicago;  1504  Fisher  Building  Globe:  Arizona  Butte:  Electric  Building 


MACHINERY 


^  MOUNTED  DIAMOND  DRILL 
Gasoline  Driven  ! 

Think  it  over.  The  economy  and  convenience  of  ga.soline  drive; 
the  many  advantages  of  complete  drill,  engine  and  all,  mounted  on 
truck  ready  for  immediate  transportation  anywhere.  It’s  a  new  one 
and  fills  a  real  need.  Better  send  for  full  description. 


E.  J.  Longyear  Co. 


Minneapolis,  Minn. 


McKiernan-Terry  Drill  Company 

230  Broadway,  New  York 

Manufacturers  of 

Rock  Drills,  Hammer  Drills,  Core  Drills,  Pile  Hammers, 
Atlas  Bali  Bearing  Jacks,  Mining  and  Quarrying  Machinery. 
Canadian  Representatives,  Canadian  .411is-Chalmer3,  Ltd.,  Toronto,  Ont. 
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Deming  Power  Pumps 

Fulfill  _^A11 '  Pumping 
Requirements  and 
E  ff  ect  Sa  vi  ngs  of  3  3  % 
over  Steam  Pumps. 

Details? 

The  Deming  Company 

Salem,  Ohio 

General  Agencies: 
flenlnn  &  Hubbell,  Chicago 
Harris  Ihamp  *  Supply  Co.,  PltlBbur>’h 
Halph  A.  Carter  Co..  New  Yora 


WORTHINGTON 

Turbine  Driven  ]  TURBO-BLOWERS 
and  and 

Motor  Driven  J  TURBO -COMPRESSORS 

For  every  pressure  and  capacity. 


Motor  Driven  Turbo  Blower — capa-  Turbo-Compressor  driven  by  Mixed 

city  30,000  cu.lt.  per  min.  Pressure  Turbine.  Capacity  10,000 

15  lbs.  gage  pressure..  cuJt.  per  min.  100  lbs.  gage  pressure. 

After  careful  investigation  the  Worthington  Company  have 
acquired  tne  exclusive  rights  for  the  manufacture  and  sale  on  the 
American  continent  and  in  the  Hawaiian  and  Philippine  Islands, 
of  the  full  line  of  Turbo  Compressors  and  Blowers  so  successfully 
developed  by  Messrs.  Pokorny  &  Wittekind,  of  Frankfort,  a.m., 
Germany — and  are  in  position  to  build  and  supply  Turbo-Compres- 


Absolutely  No  End  Thrust 

The 
Krogh 
Mine 
Pump. 

Made  so  by  its  Automatic  Hydraulic  Balancing  Device  mak¬ 
ing  it  possible  to  operate  it  without  set  collars  or  thrust  bear¬ 
ings.  Let  us  send  you  bulletin  giving  full  details. 

Krogh  Pump  Mfg.  Company,  rLSofffi 

The  Mine  &  Smelter  Supply  Company  represent  us  in  the  following 
territory:  Salt  Bake  City,  I’tah;  Denver,  Colorado;  El  Paso, 
Texas;  City  of  lilexico;  City  of  New  York. 


covered  by  reciprocating  machines. 

Purchasers  may  be  assured  that  this  line  of  Compressors  has  abso¬ 
lutely  passed  beyond  the  exp<‘rimental  stage.  It  has  produced  the 
highest  economy  ever  attained  and  has  thoroughly  demonstrated 
that  it  is  the  most  piactical  and  reliable  apparatus  of  its  typo  now 
in  the  market. 

Full  infornaation  and  estimates  will  be  furnished  promptly. 

Write  for  Bulletin  W-20i-16. 


Sam  son 
Turbin  es 


JAMES  LEFFEL  &  CO. 

306  Lagonda  Street  Springfield,  Ohio,  U.  S.  A. 


R.  D.  WOOD  &  CO., 

CENTRIFUGAL  PUMPS 

For  Mines  and  Sinking  Purposes 

GRAVEL  AND  WATER  PUMP 

For  Placer  Mining' a  Specialty 

CIRCULATING  PUMP 

Cast  Iron  Pipe,  Tanks,  Gas  Producers  and  Iron  Casting 


FRENIER’S  SPIRAL  PUMP 

»  The  most  durable  pump  for  elevating 

TAILINGS,  SLIMES,  BATTERY  SANDS,  etc. 
No  Valves  No  Buckets 

FRENIER  &  SON,  Rutland,  Vt. 

AGENTS — AUls-Chalmers  Co.,  Chicago,  Ill.  Stearns- 
Roger  Mfg.  Co.,  Denver,  Col.  Harron,  Rickard  & 
McCone,  San  Francisco,  Cal.  lYank  R.  Perrot,  Perth, 
W.  Australia. 


Scratiyfron  Mine  Pumps 

Scranton  Mine  Pumps  are  built  right  in  the  heart  of  the  mining  district  Be  informed,  at  least,  on  these  efficient  pumps, 

and  are  designed  with  a  first-hand  knowledge  of  mine  pump  requirements.  A  post  card  will  bring  ot^;  booklet. 

THE  SCRANTON  PUMP  COMPANY,  1442  Meylert  Avenue,  Scranton,  Pa.  ”  I « 


Branch  Offices  In  all  Principal  Cities 


W233.2 


Great  Strength — Close 
Regulation — Low  Oper¬ 
ating  Cost — Quick  Speed 
WRITE 


Jackson  Turbine  Station  Pumps 


Jackson  Turbine  Sta¬ 
tion  Pumps,  here  pic¬ 
tured,  are  for  heavy 
duty.  Designed  to 
work  against  any 
head.  Made  of 
bronze  fittings  for 
handlingacid  water. 

Split  on  center  line 
for  convenience  in 
dismantling  and  in¬ 
spection. 

2  STAGE  TURBINE  STATION  PUMP 

direct  conneetod  to  Eleetric  motor.  Get  Catalog  20-C. 

Byron  Jackson  Iron  Works,  Inc. 

357-361  Market  Street,  San  Francisco,  California 

Los  Angeles — 212  No.  Lo.s  Angeles  St.  Works — West  Berkeley,  California 
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Something  New  in  Pumps 

Ask  for  Catalog  D-16 
And  “WHY” 

Alberger  Pump  and  Condenser  Company 

140  Cedar  St,  New  York  City 


Whether  cut-tooth  or  cast-tooth  gears  are  the  more  economical 
and  practicable  is  a  matter  of  condltlODS.  We  make  both  1-incb  to 
6-inch  pitch  and  larger,  of  cast-iron,  steel,  or  h'gh  grade  semi-steel. 

Our  neutral  position  and  wide  experience  enables  us  to  determine 
fairly  what  kind  of  gears  to  use  tor  a  given  set  of  conditions,  and 
we  shall  be  ( lad  to  confer  with  you. 

SEND  US  YOVR  LISTS  FOR  PRICES 

H.  W.  CALDWELL  &  SON  CO. 

CHICAGO — 17th  St.  and  Western  Avenue. 

N^W  YORK — Fulton  Building,  Hudson  Terminal,  50  Church  Street 


DANVILLE  HOISTS 


DANVILLE  FOUNDRY  &  MACHINE  COMPANY 

Danville,  Ill.,  U.  S.  A.  : 

'me  Hendrte  &  Bolthoft  MfR.  Co„  Sole  Agents  for  Colorado,  Wyoming  New 
M^co  and  South  Dakota. 


We  Make  ’Em 
of  Rawhide 


Gel  our  Catalog  on  file — writ^od^  for  it. 

PHILADELPHIA  GEAR  WORKS^ 


1120  vine  St.,  Geo.  B.  Grant,  M.  E.,  Phlla.,  Pa.  I/, 


..  3HT 


We  make  every  possible  kind  of  gears  of 
rawhide  for  high  velocity  noiseless 
transmission  service. 


A  larg^stock  of  properly  seasoned 
blanks  allows  us  to  fill  your  rush  orders 
with  our  Everlasting  “Matchless” 
Rawhide  pinions. 


STEAM  OR  POWER 

FOR  EVERY  SERVICE 

Write  for  Bulletin  0205-16 


THE  DEANE  STEAM  PUMP  CO. 


WORKS:  HOLYOKF.  MASS. 


,  .  New  York  Office:  115  Broadway 


OFFICES  IN  ALL  PRINCIPAL  CITIES 


Pumps  and  Pumping  Engines 
Oil  Engines  and  Gas  Engines 


Write  for  bulletina 


National  Transit  Co. 


Oil  City,  Pa* 


Hydraulic  T urbines 

To  meet  all  requirements  for  heads  from  5  to  600  feet.  High 
efficiency  maintained  at  all  loads.  Builders  of  the  “Smith 
“McCormick”  and  “F’rancis"  Turbines.  Water  power 
accessories.  Write  for  Catalog  J. 

S.  Morgan  Smith  Co.,  -  -  York,  Pa. 

Oronrh  flffipae  644  American  Trust  Bldg.,  Chicago,  Ill. 
Sldilbll  UllIbBa  170  Federal  St.,  Boston,  Mass. 


De  Laval  Class  “C”  Turbines 

For  Driving 

Pumps,  Blowers,  Small  Generators,  Etc. 


Driving  Boiler  Feeder 

All  parts  are  accessible  upon  lifting  the  casing  cover 
and  without  disturbing  steam  or  exhaust  connections. 
All  rotating  parts  can  then  be  lifted  out  upon  removing 
the  bearing  caps. 

There  are  no  Internal  Compartments. 

Nozzles,  Buckets  and  Guide  Vanes  are  renewed  easily 
and  at  small  expense. 

The  exhaust  may  be  utilized  in  the  feed  water  heaters, 
or  they  may  be  run  upon  exhaust  steam.  Arranged  as 
mixed-flow  turbines,  they  supplement  with  high  pressure 
steam  when  the  supply  of  low-pressure  steam  is  deficient. 

Send  (or  our  new  catalog  “C49.” 

DE  LAVAL 

Steam  Turbine  Co. 

TRENTON  NEW  JERSEY 
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LIDGERWOOD 

MINE  HOISTS 


We  build  Steam  Hoists 
up  to  1,000  Horse  Power. 

We  build  Electric  Hoists 
up  to  any  size. 

We  are  prepared  to  supply 
suitable  hoists  for  any 
character  of  work. 

\ 

Lid^erwood  Mf^.  Company* 

96  Liberty  Street.  New  York 

BRANCH  HOUSES:  ChicaRo.  Boston,  Pittsburgh,  Philadelphia, 

Seattle,  San  Erancisco,  London,  England, 


Have  YOU  Investigated 
Wuest  Herringbone  Gears  Yet? 

Their  Herringbone  construction  and  the  fact  that — under  the  Wuest  Patent — 
they  are  cut  from  solid  blanks,  make  It  possible  for  them  to  handle  reductions  as 
high  as  20  to  1  In  a  single  gear  and  pinion.  Just  stop  a  minute  and  consider  the 
far-reaching  Importance  of  this  in  large  mining  equipment.  Then  write  for 
descriptive  literature. 

The  Falk  Company,  Milwaukee,  Wisconsin 


—  Why  — Why— Why  — 

Go  East  to, Buy  GEARS? 

We  cut  all  sizes  here  up  to  91" — and  cut  them  perfectly. 
Save  a  month  on  your  next  delivery.  Write  us  now. 

Pacific  Gear  &  Tool  Works,  San  Francisco,  Cal. 


T.  SHRIVER  &  CO. 

FILTER  PRESSES 

826  Hamilton  Street, 

HARRISON;  NEW  JERSEY 


A  Mill  With  A  Capacity  The  repairs  on  the  Lane 
rvfjA'r  k  T\  Slow  Speed  Mill  will  not 

Ot  40  Ions  A  Llay  exceed  4  cents  per  ton 
of  ore  milled.  It  is  an  <  economical  mill  in  every  way. 
Full  details  on  request. 

Lane  Mill  &  Machinery  Company 

Successors  to  Ijine  Slow  Speed  Chilian  Mill  Company 

236*247  Douglas  Bldg.  Los  Angeles,  Califorim 


ATKINS,  KROLL  &  CO.  SAN  FRANCISCO 

Import  Merchants 

DANISH  FLINT  PEBBLES,  SILEX  LINING.  CYANIDE 
QUICKSILVER.  MINING  CANDLES.  FIREBRICK. 
BORTS  AND  CARBONS.  BLACKSMITH  COAL.  COKE. 
IMPORTED  FUSE.  SCHEELITE  CONCENTRATES  70%. 
'  ^  SUPERIOR  QUALITY  ZINC  DUST. 

"  Stocks  Carried  •<ss.- 

Buyers  of  Quicksilver  and  Platinum,  also  Ores  of  Antimony,  Bismuth, 
Molybdenum,  Tungsten,  Vanadium,  Zinc,  etc.  ~ 


63,600  Pounds  Up  30  Degrees 
at  20.45  Miles  per  Hour 

is  made  an  every-day  occurence  at  the  Woodward  Iron  Com¬ 
pany’s  property,  Woodward,  Ala.,  by  this  \‘ulcan  Electric 
Hoist,  because  it  was  built  after  a  careful  analysis  of  local 
conditions,  by  Vulcan  engineers,  backed  up  by  an  organization 
with  a  flS-year  experience  in  the  heart  of  the  Pennsylvania 
Mining  regions. 

VULCAN  Electric  Hoists 

arc  built  with  Strength,  Simplicity  and  Perfect  Control  for 
their  foundations.  Heavy  cast  frames,  licrririg-bone  cut-steel 
gears  in  the  larger  sizes,  ample  drum  .strength  with  big  drum 
diameters  and  instant  operative  response,  either  forward  or  re¬ 
verse,  make  performances  like  this  commonplace.  Made  to 
meet  any  condition,  in  any  capacity  or  size. 

Send  for  the  Electric  Hoist  Book 

Vulcan  Iron  Works,  Wilkes-Barre,  Pa. 

New  York,  SO  Church  Street  Chicago,  913  McCormick  Bldg. 


I~7I  ¥  ¥  •  ■  Steam  and 

r  lory  OOlStS  Electrical 


Take  the  lead  and 
are  dependable  for 
mines  and  general 
hoisting.  Made  in 
all  sizes,  steam  and 
electrical.  Satis¬ 
faction  guaranteed. 


S.  Flory  g^.  Co.,  Bangor,  Pa. 


Write  For 
Catalog. 
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Just  As  Simple  As  A 
Crusher  Can  Be 

There  are  no  intricate  parts  to  get  out  of  order  just 
when  you  arc  running  at  "peak”  load  in  McLanahan’s 
Single  Roll  Crusher. 

It's  easily  fed  and  makes  less  fines  than  with  jaw  or 
gyratory  crushers.  Capacity  5  to  500  tons  limestone, 
phosphate  rock,  cinders,  etc.,  per  hour.  And  ’twill 
please  yout  sense  of  economy  because  it  costs  less  to 
operate  than  any  other  crusher. 

Want  further  information? 

McLanahan-Stone  Machine  Co., 

Hollidaysburg,  Pa. 


CHROME  STEELWORKS 

CHROME.  N.J..U.S.A. 


Patent  Applied  For 


MANGANESE 

1  STEEL  CASTINGS 

FOR  SEVERE  SERVICE 

TAYLOR-WHARTON  IRON  &  STEEL  CO. 

High  Bridge,  New  Jersey 


~“STAG”  BRAND 

MANGANESE  STEEL  CASTINGS 

EDGAR  ALLEN  AMERICAN  MANGANESE  STEEL  Ca 
Chicago,  in.'  New  Castle,  Del. 


Adamantine 

UABK 

Chrome  Steel 
Shoes  And  Dies 

(Hydraulic  Forged) 

These  Shoes  and  Dies 
are  hot-pressed  under  enor¬ 
mous  pressure,  in  a  Hydrau¬ 
lic  Forging  Press,  which 
process  insures  a  metal  of 
absolutely  equal  density, 
and  with  the  “Adaman¬ 
tine”  standard  of  quality 
for  toughness,  the  result  is 
long  service  with  even  wear 
to  the  end. 

For  Heavy-weight 
Stamps  especially,  “  Ada¬ 
mantine”  quality  is  most 
essential  for  economical 
milling.  Our  long  experi¬ 
ence  in  the  manufacture  of 
Shoes  and  Dies  enables  us 
to  meet  every  demand  of 
increase  in  both  strength  and  quality  for  the 
heaviest  Stamps. 

Mining  and  Metalurgical  Engineers  recognize 
the  superiority  of  our  “Adamantine”  Chrome 
Steel  Shoes,  Dies,  Cams,  Tappets  and  Bosslieads, 
and  generally  specify  our  steel  for  these  wearing 
parts — same  being  the  accepted  standard  for 
quality. 

"ADAMANTINE”  is  our  registered  Trade 
Mark.  To  avoid  substitution  order  by  that  name. 

CHROME  STEEL  STAMP  MILL  PARTS  is 
a  booklet  you  should  send  for — it  fully  describes 
our  products  and  contains  lists  of  standard  dimen¬ 
sions  of  Shoes  and  Dies  we  carry  in  stock,  etc.,  etc. 

Write  for  it  today. 

Represented  By 

J*  F.  Spellman,  First  Nat’l  Bank  Building,  Denver,  Colo. 
Geo.  W.  Myers,  Kohl  Building,  San  Francisco,  Cal. 
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ROCK  CRUSHERS  CRUSHING  ROLLS 

MAGNETIC  SEPARATORS 


liucbanaD  AU-Steel  Crusher  Bucbanaa  Crushing  Rolls 

C.  G.  Buchanan  Co. 

Main  Office:  90  West  St.,  New  York,  N.  Y. 


Philadelphia  Office: 
Bailey  Bldg. 

13th  and  Chestnut  Sts. 


Representative : 

CHAS.  T.  TOPPING  MACHINERY  CO, 
Bessemer  Bldg.,  Pittsburgh,  Pa. 


Fairbanks-Morse  Hoisting  Engines 


Fairbanks-Morse  Horizontal  Geared  Hoisting  Engine 
(Also  furnished  Sectionalized) 


Operate  on  Kerosene,  Gasoline,  or  Low 
Grade  Distillate. 

Reliable  in  operation.  Ready  for  ser¬ 
vice  on  a  moment’s  notice  and  will 
stand  hard,  continuous  use. 

Simple — have  few  working  parts.  This 
is  a  strong  factor  in  their  reliable 
operation. 

Sizes  from  8  to  60  h.p. 


Prospector’s  Hoists 

built  in  2  to  12  h.p.  sizes.  Fuel  for 
these  hoisting  engines  is  easy  to  secure 
— little  water  is  required.  They  are  easi¬ 
ly  handled,  safe  and  can  readily  be 
used  to  drive  air  compressors,  furnish¬ 
ing  air  for  drills,  run  ventilating  fans, 
dynamo,  etc. 


Write  for  prices  and  Catalog  No.  640VU. 


Nissen  Stamps 
Oil  Engines 
Producer  Gas  Engines 
Boilers 


Air  Compressors 
Crusher  and  Rolls 
Rock  Drills 


Steam  and  Power  Pumps 
Electric  Motors 
Mine  Cars 
Mining  Supplies 


Fairbanks,  Morse  &  Co., 


Denver 
Spokane 
St.  Louis 


Los  Angeles 
Portland 
St.  Paul 


Electric  Light  Outfits 
Electric  Hoists 
Electric  Pumps 
Steam  Hoists 

San  Francisco  Seattle 

Salt  Lake  City  Omaha 

Chicago  New  York 


Sturtevant 
Ring-Roll  Ore  Mill 

FOR  PULVERIZING  DRY  ORES 

Large  Output  —  Small  Power  —  Small  Upkeep  —  Complete 
Accessibility  —  Slow  Speed. 

Takes  1J  Inoh  feed  Grinds  to  practically  any  fineness — 

Built  In  5  sizes. 

Send  for  Catalogue  No.  79. 

Sturtevant  Mill  Co.,  Boston,  Mass. 

New  York  Chicago  Cleveland  Denver  Pittsburgh  Atlanta  Victoria,  B.  C.  London 


BACON  V  PARREL 

ORE  d-  ROCK 

CRUSHING  X  WORLD  KNOWN 

ROLLS^CRUSHERS 

CARLE  C. BACON.  ENGINEER 

HAVEMEYCR  BUILDING,  NCW  YORK 

1 

BACONSHOISTINGENGI 

SPECIAL  UNDERGROUND  HOIST 
GRAVITYINCLINES.MININGMACHI 
SKIPS  CARS  etc  EARLE  C.BAC0N.Eh 

wJl-VIl  vJ,  MAVtMEVER  BLD6.NEW 

NES 

S 

^ERY 

GINEER 

YORK. 

1 

Doccmber  27,  1913  Selling-THF.  EXGTXEERING  &  MINING  J OURNAE-, Sedion 


41 


yi 


What  The  Coupon 
Gets  You 

You  may  secure  one  of  the  following 
charts  in  exchange  for  the  coupon  below\ 

THE  ENGINEERING  AND  MINING  JOURNAL  wishes  to  determine  which  is  the  most  popular 
of  the  list  of  charts,  diagrams,  etc.,  printed  below.  To  determine  this,  the  JOURNAL  is  now  asking 
its  readers  to  forward  their  opinion  on  the  coupon  at  the  bottom  of  this  page.  Insert  in  this  coupon 
the  numbers  of  three  titles  chosen  from  the  following  list,  which  you  select  as  first,  second,  and  third 
choices.  In  acknowledgment,  we  will  manufacture  and  send  you,  free  of  charge,  the  chart  or  diagram 
receiving  the  highest  total  number  of  votes. 


1.  Chart  for  Determining  the  Rope  Speed  in  Hoisting 

2.  Data  of  the  tVorld's  Principal  Mines 

3.  Graphic  Solution  of  Evaporating  Problems 

4.  Graphical  Representation  of  the  Effect  of  Dilution  and  of  Lime  in 
Settling  Slime 

5.  Capacity  and  Speed  Chart  for  Bucket  Elevators 

6.  Calculating  Table  for  Bringing  Cyanide  Solutions  up  to  Strength 

7.  Pumping  Diagram,  15-  to  llO-Ff.  Head  (  U.  S.  Gallons) 

8.  Pumping  Diagram,  100-  to  300-F<.  Head  (  V.  S.  Gallons) 

9.  Meltir^  Points  of  Metals 

10.  Atomic  Weights 

11.  Value  per  Ton  of  Ore  at  Different  Percentages  and  Prices  of  Copper 

12.  Bonuses  and  Penalties  per  Ton  for  Different  Percentages  of  Iron 
and  Silica 

13.  Per  Cent,  of  Moisture  in  Ore  mth  Equivalent  Freight  Rate  per  Dry 
Ton 

14.  Pressure  and  Amount  of  Air  Delivered  at  Constant  Speed 

15.  Capcicity  and  Speed  Chart  of  Belt  Conveyors 

16.  Vertical  Unbalanced  Loads  Lifted  by  First  Motion  Hoists 

17.  Diagram  for  Determining  the  Percentage  of  Various  Sized  Prod- 
ucts  from  Rock  Crushers 

18.  Estimated  Curvature  of  Diamond-Drill  Holes  when  Dipping  , 

Against  the  Soft  Ore  F ormation 

19.  Course  of  Metal  Prices  Since  1879 — Annual  Averages 

20.  Maps  of  Mining  Districts 

21.  Graphic  Solution  of  Compressed  Air  Transmission  Formulas 

22.  Plan  and  Flow  Sheet  of  Lluvia  de  Oro  Mill,  Lluvia  de  Oro,  Chihua¬ 
hua,  Mexico 

23.  Safe  Working  Loads  for  Hoisting  Ropes 

24.  Chart  for  Solution  of  Forces  in  Hoisting  on  Inclines 

25.  Settling  Curves  on  Various  Dilutions  of  Each  Pulp  Settled  10  Min. 
in  Glass  Cylinder  2  Ft.  High  by  0.1  Ft.  Diameter 

26.  Switches  and  Track  Equipment  Adopted  for  Mine  Use 

27.  Data  of  Standard  Sieves 

28.  Mean  Diameters  of  Particles  Remaining  on  Various  Mesh 
Screens 

29.  Simple  and  Cumulative  Screening  Diagrams 

30.  Graph  of  Stadler’s  Energy  Units 

31.  Mill  Cost  Data  of  the  Goldfield,  Consolidated 

32.  Chart  for  Tape  Temperature  Corrections 

33.  Flow  Sheet  of  the  Concentrating-Cyaniding  Plant  of  Stratton’s  . 

Independence,  Ltd. 

34.  Form  of  Loose-Leaf  Note  Book  for  Mine  Sampling 

35.  The  World’s  Metal  Production  for  40  Years  i 

I 


Send  no  money,  but  merely  look  over  the 
above  list  and  select  first,  second  and  third 
choices  of  those  titles  which  interest  you 
most.  Write  the  numbers  in  the  proper 
spaces  in  the  coupon  opposite,  and  then  mail 
to  us.  But  mail  it  today — now. 


<■.> 
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Dept.  D,  ENGINEERING  AND 
MINING  JOURNAL, 


COUPON 


,505  Pearl  Street,  New  York 

Dear  Sirs: — I  have  carefully  looked  over  the  list-  of  titles  above 
and  .submit  the  following  numbers  as  my  first,  second  and  third  choices. 
In  acknowledgment,  and  without  any  obligation  on  my  part,  kindly 
manufacture  and  send  me,  free  of  charge,  the  chart  or  diagram  receiving 
the  highest  total  number  of  votes. 


First  Second  Third 

Choice,  No .  Choice,  No .  Choice,  No. 


Name 


Skoet . 

City . . . 

Position . . . . . 

MU. 


.  State . 

.'  rtrin. ., . 
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It  is  rare  that  two  books  of  so  preeminent  im¬ 
portance  appear  in  a  single  season. 

These  two  books,  published  in  August  and 
September,  1913,  have  been  received  with  much 
enthusiasm  in  their  special  fields. 


\  th 


Issued  September,  1913, 

Lindgren — 

Miner  al 
Deposits 

By  WALDEMAR  LIND- 
GREN,  Professor  of  Econ¬ 
omic  Geology,  in  charge  of  the  Department  of 
Geology,  Massachusetts  Institute  of  Technol¬ 
ogy  ;Geologist,UnitedStatesGeological  Survey. 

883  pages,  6x9,  257  illustrations,  $5.00  (215) 
net,  postpaid. 

Reviewers  agree  that  Mr.  Lindgren’s  work 
needs  no  comment  except  that  it  is  up  to  the 
high  expectations  of  all  geologists. 

“This  work  is  one  of  the  best  on  the  sub¬ 
ject  that  has  yet  appeared” — Canadian  Min- 
Journal,  November  1st,  1913. 

“A  book  of  undoubted  significance;  one 
which  is  likely  to  mark  a  definite  change  in 
the  current  of  study.”  Mining  and  Scientific 
Press,  November  8th,  1913. 

Subjects  Covered: 

Introduction. 

Deposition  of  Minerals. 

The  F’low  of  Cnderground  Waters. 

The  Composition  of  UnderRround  Waters. 

The  Chemical  Work  of  Cnderground  Waters. 

The  Origin  of  Underground  Water. 

The  Spring  Deposits  at  the  Surface. 

Relations  of  Mineral  Deposits  to  Mineral  Springs. 

Folding  and  Faulting. 

Openings  in  Rocks. 

Form,  Structure  and  Texture. 

Oreshoots. 

Classification  of  Mineral  Deposits. 

Deposits  Formed  by  Mechanical  Processes. 

Deposits  Formed  by  Chemical  Processes. 

Deposits  Formed  by  Evaporation. 

Deposits  Formed  by  Processes  of  Rock  Decay  and  Weath¬ 
ering. 

Depo.sits  Formed  by  Concentration. 

Deposits  Formed  by  Regional  Metamorphism, 

Deposits  of  Native  Coppj’r  in  Basic  Lavas. 

Lead  and  Zinc  Deposits  in  Sedimentary  Rocks. 

Deposits  Formed  Near  the  Surface  by  Ascending  Thermal 
Waters. 

Depo.sits  Formed  at  Intermediate  Depths  Ascending 
Thermal  Waters. 

Veins  and  Replacement  Deposits  Formed  by  Hot  Ascend¬ 
ing  Waters  at  High  Temperature. 

Deposits  Formed  by  Processes  of  Igneous  Metamorphism. 
Mineral  Deposits  of  Pegmatite  Dikes. 

Mineral  Deposits  Formed  by  Concentration  in  Molten 
Magmas. 

Metamorphosed  Deposits. 

Oxidation  of  Metallic  Ores. 

Calculation  of  Analysis  and  Representation  by  Diagrams. 


Issued  August,  1913, 

Hofman — 

General 

Metallurgy 


By  H.  O.  HOFMAN,  E.M.,  Met.  E.,  Ph.  D., 
Professor  of  Metallurgy,  Massachusetts  In¬ 
stitute  of  Technology.  Author  of  “Metal¬ 
lurgy  of  Lead.” 

909  pages,  6x9,  836  illustrations,  $6.00  {25s) 
net,  postpaid. 

A  comprehensive,  modern  treatment  that 
is  the  fruit  of  many  years  study  and  research. 

Its  emphasis  on  mechanical  processes  indi¬ 
cates  its  practical  quality. 

Mining  and  Scientific  Press:  “Mr.  Hof¬ 
man  has  succeeded  in  presenting  a  volume 
which  covers  the  subject  in  a  most  commend¬ 
able  manner.” 

Canadian  Mining  Journal:  “It  has  a  place 
by  itself  in  the  literature.  There  is  no  other 
modern  text  which  covers  the  same  field.” 

Engineering  and  Mining  Journal:  “A  dis¬ 
tinct  contribution  to  metallurgical  literature.” 

October  Bulletin,  A.  I.  M.E.:  “He  demon¬ 
strates  that  there  was  a  place  for  his  work, 
and  the  work  itself  fills  that  place  well.” 

Colliery  Engineer:  “The  book  represents 
an  immense  amount  of  labor  both  on  the  part 
of  the  author  and  his  colleagues  and  will  un¬ 
doubtedly  be  welcomed  by  metallurgists  in 
general.” 

Subjects  Covered: 

I.  Introduction. 

II.  Properties  of  Metals. 

III.  Alloys. 

IV.  Metallic  Compounds. 

V.  Ores. 

VI.  Fuel. 

VII.  Refractory  Materials. 

VIII.  Pyrometallurgical  Processes  and  Apparatus. 

IX.  Hydrometallurgical  Processes  and  Apparatus. 

X.  Electrometallurgical  Processes  and  Apparatus. 

XI.  Mechanical  Metallurgical  Operations. 

A.  Otc.s;  B.  Metal  Alloys;  C.  Liquids;  D.  Oases — 

Air  Supply,  Preheating  and  Drying  of  Air,  Purification 

of  Gas<‘s. 

XII.  Metallurgical  Products. 

XIII.  Economic  Considerations. 


McGraw-Hill  Books  May  Be  Seen  At 

Boston — Old  Corner  Book  Store. 
Chicago — A.  C.  McClurg  &  Co. 
Denver — Kendrick-Bellamy  Co. 
Philadelphia — Philadelphia  Book  Co. 
San  Francisco — Mining  &  Scientific 
Press. 


McGraw-Hill  Book  Co.,  Inc. 

239  39lh  Street,  New  York 

Lond^,  6  Bouverie  St,  E.C.  Unter  den  Linden  31,  Berlin 

Publishers  of  Books  for  The  Engineering  and  Mining  Journal. 


RETURN  privilege  GUARANTEE 

When  cash  accompanies  an  order  for 
McGraw-Hill  books  the  purchaser 
may,  within  five  days  of  receipt  of 
the  books,  return  any  or  all  of  his 
purchase  for  any  reason  whatsoever, 
and  his  money  will  be  refunded 
promptly  and  without  question. 
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SMOOTH-ON 


IRON  CEMENTS 


No.  1,  No.  2  and  No.  3. 

Permanently  stop  all  leaks  of  steam,  water,  fire  or 
oil,  in  iron  or  steel  castings,  boilers,  tanks,  piping, 
pumps,  screw  thread  joints,  flanged  joints,  etc. 

Smooth-On  No.  4  is  unequalled  for  filling  in  blow¬ 
holes  in  iron  or  steel  castings. 

The  Smooth-On  Cements  are  easy  to  apply  and 
make  permanent  repairs,  proved  by  years  in  use. 

Every  engineer  should  read  our  new  No.  12  illustrated 
instruction  book— FREE,  it  tells  when,  where  and  how  to 
use  the  different  Smooth-On  Cements.  Send  for  it  now. 

SMOOTH-ON  MFC.  CO. 


Jersey  City,  N.  J. 

221N.  Jefferson  St. 
Chicago 

35  Sacramento  St. 

San  Francisco 

1221 

Westinghouse  j 
Bldg.,  Pittsburgh  / 

8  White  St.  C 
Moorfields,  E.  C. 
London 


Complex  Zinc  Ores 

Successfully  treated,  without  roasting, 
by  the  Huff  Electrostatic  Separator. 

Save  your  gold,  silver,  lead,  copper  and 
iron  values  in  your  zinc  middlings  and 
make  your  zinc  salable  at  any  smelter. 

For  fiilt  information,  write  to 

The  American  Zinc  Ore  Separating  Company 

1218  Foster  Building  Denver,  Colorado 


FOR  .SMELTER  ^ORH 

The  Conner^Ville  Blower  Co. 

Conner.svi  lie,  Indiana,  U.S.A, 


“Porter  Locomotives” 

“Steam  and  Air” 

All  Oauses  and  for  Every 
Variety  of  Service. 

Write  US  for  full  Particulars. 

NewYort  Office: 

Hudson  Terminal  ButldinK 
30  Church  Street. 

H.  K.  PORTER  CO.,  410  Wood  St.,  Pittsburgh,  Penna. 


LUNKENHEIMER 

“CLIP  ”  GATE  VALVES 

are  exceptionally  durable,  as  all  parts 
subjected  to  wear  are  renewable. 
Being  double-seated,  they  will  take 
pressure  from  either  end.  They  are 
made  with  IRON  BODY  AND 
BRONZE  MOUNTED.  — or  for 
handlirg  cyanides,  acids  and  other 
solutions  which  attack  brass,  they 
can  be  had  ENTIRELY  OF  IRON. 


Guaranteed  for  working  pressures  up  to  100  pounds, 
and  made  in  sizes  ranging  from  ^  to  6  inches  in¬ 
clusive. 

Your  local  dealer  can  furnish  them;  if  not,  write  us. 
Write  for  catal«^ue. 

THE  LUNKENHEIMER  COMPANY 

Largest  Manufacturers  of  High-Grade 
Engineering  Specialties  in  the  World 
Executive  Offices  and  Factories:  Gncinnati,  0.  U.  S.  A, 


New  York 
64-68  Fulton  St. 
Boston 
138  High  St. 

3-20 


Chicago 

186  N.  Dearborn  St. 

London,  S.£. 

35  Great  Dover  St. 


There’s  Something  in  Catalog  E 

For  You 


This  catalog  is  full  of  vital  infor¬ 
mation  and  suggestion  for  the 
mine  metal  buyer.  It  tells  of  valves 
that  save  the  mine  money — Home¬ 
stead  Valves.  Valves  made  es¬ 
pecially  for  heavy  difficult  serv-ice 
on  acid,  air  and  water  lines. 

Write  now  for  it — Catalog  “E” — 
return  mail  will  put  it  on  your  desk. 

Homestead  Valve  Mfg. 
Company 

Pittsburgh,  Pa.  U.  S.  A. 


DIXON’S  GRAPHITE 

WATER-PROOF  GREASE 

The  perfect  lubricant  for  pumps  and  cage  guides. 

Send  for  "Waterproof  Grease”  Booklet,  No.  42. 

Joseph  Dixon  Crucible  Co.,  Jersey  City,  N.  J. 


s— NELSON— 5 

I  ASafe  Valve  Livestment  I 

120  Years  Success  | 

NelsanVSilve  Co.,  Chestnut  HOI,  Plnla.  I 
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Watt  Steel  Mine  Cars 
are  High  Quality  Cars 


The  Perfected 


Gasoline  Mine  Motor 


THE  WHITCOMB 

Yes,  the  perfected  gasoline  mine  motor — we  stand  ready 
to  back  it  up  with  anyone. 

For  we  do  not  make  mine  motors  incidentally;  we 
specialize  in  them — and  we  have  been  specializing  ever 
since  the  gasoline  motor  first  became  a  serious  consider¬ 
ation  in  the  mine. 

Send  for  illustrated  bulletin  and  learn  why  the  WHIT¬ 
COMB  is  the  Perfected  Gasoline  Mine  Motor — It  will 
pay  you. 

Geo.  D.  Whitcomb  Co. 

Box  D.  Rochelle,  Ill. 


An  Electrically  Driven  Concentrate  Car 


VO.  150-AE  Concentrate  Car. 


of  all  steel  construction. 

ATLAS 

cars  and  locomotives. 

Send  for  catalog. 

Mine  Cages,  Skips  and 
complete  Industrial 
Railway  Equipment. 

Let  us  design  a  car  to 
meet  your  require¬ 
ments. 


THE  ATLAS  CAR  &  MFC.  CO. 

Dept.  G.  1265  Marquette  Road 

CLEVELAND,  OHIO 


Cars 


‘Automobile”  Cars 


INSPIRATION  COPPER  CO. 
Whitnc;  roller  bearing  wheels. 


'Trucki.'  for  cars  now  In  use,  or 
complete  new  cars,  will  be  fur¬ 
nished  equipped  with  the  “Whit¬ 
ney"  roller  bearing  wheels,  with 
the  floaUns  automobile  type  of 
axle.  Your  ears  will  then  run  from 
six  tt>  twelve  months  with  one 
greasing,  IHII  run  with  half  the 
haulage  power  of  the  ordinary 
equipment.  One  man  can  push 
12,()()0  lbs.  on  a  level  track.  Cars 
can  run  through  water  or  sand 
without  damage  to  hearings.  In 
use  In  1000  mines.  All  wealing 
parts,  axles,  spindles,-  rollers, 
wheels,  etc.,  fully  guaranteed-  for 
one  year  from  date  of  .shipqient. 
Largest  ore  mines  now  Inst^ng 
^them.”  ,r  '  ■i' 

Sanford -Dr^^oii  Co. 

Hnoxvtlle.  Tenn. 


Empire 
{ Supply  Co. 


Some  Reason  Why  Talks 

No.  4 — Oldest  and  Largest 


There  is  no  advantage  in  being  merely  the  olde.st  concern  in  your 
line.  A  mummy  is  pretty  old  ami  you  can’t  say  much  else  in  his  favor. 
Neither  is  there  advantage  in  being  the  largest.  Capital  earned  in 
some  other  line  could  build  a  mammoth  plant  in  short  order. 

Rut  to  be  both  the  oldest  and  the  largest  indicates  success  and  the 
possession  of  experience  and  manufacturing  facilities  unrivaled. 

Nothing  succeeds  like  success.  The  product  of  a  successful  plant 
must  be  a  superior  one. 


The  Watt  Mining  Car  Wheel  Co. 

Denver: — Lindrooth.  Shubart  &  Co.  Reirnocvillo  OViirv 
San  Francisco:— N.  D.  Phelps.  Oame^Vllie,  WIllO 


Indestructible  Steel  Tram 


Automatic  End  Dump 

35  Cubic  Feet  Capacity. 

23-16  Inch  axtek,  roll¬ 
er  bearing,  boxes  10- 
in.  long,  12  inch 
chilled  wheels,  rear 
double  wheel  cast  iii 
one  piece,  heavy  bale 
and  end  irons:  false 
bottom  can  be  re¬ 
placed  any  time  by 
removing  6  bolts. 

Heavy  angle  Iron 
corners,  side  braces, 
riveted  on  with  hot 
rivets. 
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Want  a  Furnace” 

One  that  will  insure  me  against  shut  downs,  one 
that  has  incorporated  in  its  design  all  that  goes 
to  make  for  durability  and  ease  of  operation. 

It  must  be  so  built  that  the  water  jackets  are 
straight  and  true,  interchangeable,  and  free  from 
any  tendency  to  warp. 

All  parts  of  the  jackets  must  have  a  uniform 
thickness  of  metal. 

There  must  be  no  projections  on  the  fire  sheets, 
exposed  to  the  scraping  action  of  the  ore,  with 
a  tendency  to  develop  leaks. 

The  jackets  must  remain  water  tight  at  20  lbs. 
hydrostatic  pressure. 


A  stiff  specification,  but  one  with  which 
our  furnaces  accord. 


Traylor  Engineering  &  Mfg.  Co. 

New  York  Office,  26  Church  St.  Works,  Allentown,  Pa. 

Western  Office,  Denrer,  Colorado 

AGENTS — Mexican  Steel  Products  &  Mchy.  Co.,  Apartado  122  Bis., 
Mexico  City. 


50*/  less  power  is  required 

to  operate  mine  cars  when 
the  wheels  are  equipped 

Hyatt  Flexible 
jr  Roller  Bearinos 

Bulletin  604E  tells  all  about  them. 
Write  for  it. 

HYATT  ROLLER  BEARING  CO. 


Sales  Office:  1120  Michigan  Avenue, 

Works.  Newark,  N.  J. 


Chicago 

Detroit,  Mlcb. 


GOLD  DREDGES 

Extensive  Alaska  and  California  Experience. 

Send  for  our  descriptive  catalog. 

UNION  CONSTRUCTION  CO. 

H.  G.  PEAKE  604  Mission  St.,  San  Francisco.  Cal.  W.  W.  JOHNSON 


Placer  Gold,  Suction  and  Dipper  Dredges 
Centrifugal  Pumps 
The  Yuba  “Ball  Tread”  Tractor 

Representatives  for  the  Bucyrus  Company  for  Placer  Dredges  on  the 
Pacific  Coast,  Alaska  and  the  Orient. 

THE  YUBA  CONSTRUCTION  CO. 

Works — Marysville,  Cal.  Sales  Office — 433  California  St., 

Seattle  Office— Colman  Bldg.  San  Francisco,  Cal. 


Write  us  for  the  new  Bulletin  giving  full  details  about  these  cars. 


Matteson  Ore  suid  Rock  Cars 

Two  important  features  of  this  car  are  the  compound  hinge  and  the 
locking  device.  The  hinge  gives  the  car  a  perfect  balance,  and  upon 
release  the  car  moves  automatically  to  an  angle  of  10  degrees,  where 
it  remains  stationary.  With  but  little  effort  the  operator  lifts  the 
car  beyond  this  point  of  balance,  the  automatic  door  latch  releases 
and  the  car  dumps  its  load. 

**  The  Matteson  will  handle  more  loads  in  a  given  time  than  any  other 
car  on  the  market.  No  mine  or  quarry  without  Matteson  cars  is 
operating  with  100%  efficiency  in  the  handling  of  its  ore  or  rock. 


Joshua  Hehdy  Iron  Works 

(Sole  Manufacturers)_  Francisco,  California 


In  Korea 


“EMPIRE” 


PROSPECTING  DRILLS 


Accuracy,  speed  and  economy  are  the  three 
features  making  the  “Empire”  a  necessity 
where  placer  prospecting  is  to  be  done. 


Let  us  send  the  “Empire”  Books. 


New  York  Engineering  Co. 

2  Rector  Street  New  York 


“EMPIRE”  GOLD  DREDGES 
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Measuring  Tapes 

STANDARDS  OF  THE  WORLD  IN  ACCURACY. 
DURABILITY  AND  W'ORKMANSHIP 

THE /UFXIN /?ULE  CO^  T’ 

New  York— London 


mmMmm 


Transits 
and  Levels 


SPECIALTIES:  Standard  In¬ 
struments  and  Appliances  for 


OLE  MAK 


Mining,  Subway,  Sewer  and  Tunnel,  and  all 
kinds  of  Underground  Work. 

C.  L.  BERGER  &  SONS, 

Send  for  Catalog.  Order  InstJument.s  by  code  In  back  of  (  atalog. 


NEW  YORK  CITY 


182  THIRTEENTH  AVENUE 


Gilbert  Wood  Split  Pulleys 

Represent  the  product  of  20  years’ 
experience  and  detail  improvement. 

Coptf  of  Nett  nbtttrated  Cituilmj  on  request,  ilannfaetured  hy 

Saginaw  Manufacturing  Company, 

Saginaw,  Mich.,  U.  S.  A. 

New  York  Mranoh,  88  Warren  St:  Cljlca;jo  Branch,  105*109  N.  Canal  St 
Sales  Agencies  In  all  the  Trincipal  Citlea. 


Send  for  a 
trial  Belt— 
“Our  best 
Salesman* 


A  Trade  Mark  Is  Only 
Valuable  When  Placed 
On  The  Good  s — 

Then  it  acts  as  a  signed 
statement  that  the  goods 
are  as  represented  and 
holds  the  manufacturer  to 
his  written  word. 

This  trade  mark  on  every 
foot  of  Schieren’s  Duxbak 
Waterproof  Leather  Belt¬ 
ing  means  that  the  belting 
is  waterproof  and  chemical 
fume  proof,  perfect  in  ma¬ 
terial  and  workmanship. 


/^1  I  A  C  1  •  39  Ferry  Street 

Charles  A.  Schieren  Company,  New  York  aty 


Ball  Bearing  Belt  Conveyors 

Trump  Measuring  and  Mixing  Machines. 
Merrick  Conveying  Weighers  for  Belt  Conveyors. 


The  Conveying  Weigher  Co.  90  West  St.,  N.  Y. 


HEAVY  MACHINE  PARTS 
WELDED  IN  PLACE 

Process  also  permits  of  making  small  steel  c.nst- 
ings  ciuickly.  Apparatus  simple  and  inexpen.si\  e. 
Write  for  Pamphlet  No.  2034. 

Goldschmidt  Thermit  Co.,  ^ew^York*' 

329-333  Folsom  St.,  San  Francisco.  7300  So.  Chlcag-) 
Ave.,  r'hlcairo,  III.  10.3  RIehmnnd  St.,  W.,  Toronto,  Out. 


The  Dorr  Classifier.  The  Dorr  Agitator. 

The  Dorr  Continuous  Thickener. 

Write  for  Catalog  and  Data. 

THE  DORR  CYANIDE  MACHINERY  COMPANY 

734  First  National  Bank  Bldg.,  Denver 

Cable  Address  “Dorr.”  Codes:  Bedford — McNeill  and  Western  Union 

Grotbe  A  Carter,  Mexico  City,  General  Agents  lor  Mexico 
N.  Guthrldge.  Ltd  .  SyOne-  rnnprai  Agents  for  Austrn'*- 
Eastern'Offlee — 60  Church  St..  New  York  City.  Cable  Address — DorclasB. 


The  Standard  Vanner  (  oncenirator.  Always  In  stock.  Send  for  Catalog  No.  14. 

UNION  IRON  WORKS  CO. 

Solo  Manufacturers.  _ San  Francisco,  California 


Drawing  Instruments 


Genuine 

RIEFLER 

Round 

(Tubular) 

System 


Built  lor  service.  All  parts  interchangeable. 
Standard  line.  Universally  used  and  endorsed  in 
Europe.  Drawing  Instruments  of  all  grades  for 
professionals,  schools  and  colleges.  Repairing 
solicited.  Catalogue  sent  on  request. 

F.  Weber  &  Co.,  Philadelphia 

Branch  Houses:  St.Louls,  Baltimore.  Offlee:  Chicago 


THE  PRECISION  FACTORY 
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Important  Features 


advanced  in  con¬ 
ception  but  highly 
practical  in  opera¬ 
tion  characterize 
the  up-to-date  line 


Engineer’s  Dumpy  Level 

No.  5003 


Bausch  &  Lomb 
Instruments 

The  line  is  unusually  com- 

backed  by  wide  experi- 
ence.  Send  for  new  com¬ 
plete  catalog,  containing  No.  055  5 -inch  Transit- 
much  historical  and  tech-  reinforced  truss  standards; 
nical  matter  of  value  to  cylinder  axle  bearings; 
the  engineer.  variable  power  eyepiece; 

tubular  compass  needle. 

gausch  ^  Iptnb  Optical  @. 

706  ST.  PAUL  STREET  ROCHESTER,  N.Y. 

New  York  Washln((ton  Chicafto  San  Francisco 


Mine  Surveying  requires  instruments  capable 
of  withstanding  rough  usage  without  impair¬ 
ment  of  adjustment. 

Because  of  its  compactness,  strength  and 
accuracy,  Level  No.  5003  is  an  ideal  instru¬ 
ment  for  the  Mining  Engineer.  The  bubble  con¬ 
tained  within  the  tubular  level  bar  is  protected 
against  breakage  and  sudden  temperature 
changes.  Telescope  has  unusual  light  gathering 
power  and  definition.  Complete  specifications 
sent  on  request. 

Get  our  catalog. 


NEW  YORK  HOBOKEN,  N.  J. 

Chicago  St  lauis  San  Francisco  Montreal 

Mathematical  and  Surveying  Instruments 


Measuring  Tapes 


Drawing  Materials 


Established  1845 


TROY,  NEW  YORK 

Largest  Manufacturers  of 

Civil  Engineers* 
and 

Surveyors’  Instruments 
Standard  Weights  and 
Measures. 

Send  for  Catalog  F. 


to  build  balances  and 
buildinf;  the  best  bal¬ 
ances  arc  two  different 
things. 


KELLER 

BALANCES 


are  built  by  men  who 
know  how,  who  have 
the  right  machinery  and 
who  take  a  pride  in 
turning  out  the  best. 

Send  for  catalog  “B.” 


‘The  Keller  is  Better’ 


The  Salt  Lake  Hardware  Co.,  Salt  Lake  City,  Utah 


Branch  Factory,  315  Maritime  Building,  Seattle,  Wash. 


SEND  FOR  CATALOG 


A-8  of  Balances  BX-8  of  Engineering  Instruments 


MINING  TRANSITS 
AND  LEVELS 

Our  Mr.  Geo.  L.  Buff,  years 
ago,  made  whole  transits  by 
contract  for  Stackpole  & 
Son,  who,  from  1860  to 
1870,  held  the  record  for 
the  best. 


DEIiVER.C0ia 


Why  You  Should  Investigate 


Forty-three  years’  success  is  the  best  reason  to  Investigate 


H.  &  B.  TRANSITS 


Read  these  exclusive  advantages:  all  graduations  are  upon 
Inlaid,  solid  sheet  silver — every  bearing  is  bronze  against 
bard  bell  metal.  Write  for  free  book.  Do  It  now. 

Heller  &  Brightly 

Cor.  Spring  Garden  St.  and  Ridge  Ave.,  Phlla.,  U.  S.  A. 


Jamaica  Plaint  Station,  Mast. 
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AMERICAN  ZINC,  LEAD  and  SMELTING  CO., 

PRODUCERS  OF 

High  Grade  SPELTER 

and  Zinc  &  Lead  Concentrates.  vogeistem  &  co., 

42  Broadway, 

^  ^  nr  -r  tt-v  nK  NoW  York 


BRAND 

tA  E  R  I  C  ^ 


CANEY  KANSAS 


Buyers  of 

ZINC  ORES 


EXECUTIVE  OFFICES: 
55  Congress  Street., 
Boston,  •  -  Mass. 


SMELTERIES: 
Caney  and  Dearing 
Kansas 


MINES: 

Carterville,  Oronogo 
Webb  City  and  Duenweg, 
Missouri. 


UNITED  METALS  SELLING  CO. 

42  BROADWAY,  NEW  YORK 

European  Agents 

C.  S.  HENRY  &  CO. 

12  Leadenhall  Street  London,  E.,  C 


Stock  Motors  Promptly  Shipped 

We  always  carry  a  very  complete  line  of  stock  motors,  both  alternat¬ 
ing  current  and  direct,  in  our  warehouses  located  at  advantageous 
shipping  points  in  various  parts  of  the  country. 

Write  or  wire  your  requirements  to  our  nearest  office. 

Crocker- Wheeler  Co.,  Ampere,  N.  JL 

Offices  in  all  Principal  Cities- 


Sintering  Fine  Ores 

FOR  BLAST  FURNACES 

Dwight  &  Lloyd  Sintering  Company,  Inc. 

(Successor  to  Dwight  &  Lloyd  Metallurgical  Co.) 

Columbian  Building,  29  Broadway,  New  York 

Cable  Address :  Slntcrer-New  York 


Automatic 

Improved 

For  All  ' 
Materials 


DRYERS 


Econofflical 
Efficient 
Creat  Capacity 
American 
Preceat  Co 
SSWilliimSt 
NEW  YORK 


THE  SOLVAY  PROCESS  CO. 

Syracuse,  N.Y.,  Detroit,  Mich.,  Hutchinson,  Kansas 
Manufacturers  of 

Soda  Ash,  Caustic  Soda,  Mono-Hydrate 
Crystals,  Snow  Flake  Crystals 
Selling  Agents 

WING  &  EVANS,  Inc.,  22  WilUam  St..  New  York 


The  Roessler  &  Hasslacher 
Chemical  Co., 

100  William  Street,  New  York 

Works:  Perth  Amboy,  N.  J. 

Cyanide  98/99%. 
Cyanide  of  Sodium  128/130%. 


BALBACH 

SmeUing  and  Refining  Company 

Smelters  and  Refiners  of  Gold, 
Silver,  Lead  and  Copper  Material 
Electrolytic  Copper  Refinery 

NEWARK,  NEW  JERSEY 


Bartlesville  Zinc  Co., 

Bartlesville,  Okla. 

Purchasers  of  Zinc  Ores 

Sole  Agents 

The  American  Metal  Co.,  Ltd., 

52  Broadway,  New  York 

Attractive  Terms  Offered  for 

GOLD  SILICIOUS  ORES 

The  Mountain  Copper  Co.,  Ltd. 

332  Pine  Street  San  Francisco,  CaL 
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DIRECTORY  OF  CONSULTING  ENGINEERS 


METALLURGISTS,  GEOLOGISTS,  ASSAYERS  AND  CHEMISTS 


UNITED  STATES 
Arizona 

Burch,  H.  Kenyon. 
Lawton,  N.  O. 
Moiiave  Assay  &  En¬ 
gineering  Offiice. 
Scotland,  Peter  B. 
Smith  &  Ziesemer. 


California 
Alsdorf,  F.  C. 

Anderson,  W.  J. 

Arnold,  Ralph. 

RIaisdell  Co. 

Bradley,  F.  W. 
Bretherton,  8.  E. 
Brockunier.  S.  H. 
Boutwell,  John  M. 
Burch,  A. 

Caetani,  G. 

Carpenter,  A.  B. 
Clevenger,  G.  Howell. 
Coleman,  R.  J. 
Cranston,  Robert  E. 
Garrey,  G.  H. 

Grunsky,  Jr  ,  C.  E. 
Hanks,  Abbot  A. 
Harvey,  F.  H. 
riellmann,  Fred 
Hershey,  O.  H. 

Hodges,  A.  B.  W. 
Hoffman,  R.  B. 

Iloxie  &  Goodloe 
James  Co.,  G.  A. 

Jones,  C.  C. 

Linton,  Robert. 

.Merrill.  C.  W. 

Merrill,  F.  J.  H 
Merrill  Metallurgical 
Co. 

Millard,  H.  Alfred 
Mudd,  S.  W. 

Munro,  C.  H., 

Noyes,  Wiiiiam  S. 
Probert,  F.  H. 
Rainsford,  R.  S. 

Royer,  F.  W. 

Wells,  Thos.  W. 
Wrampelmeier,  E.  L.  S. 
Wiseman,  Philip. 


Colorado 
Bancroft,  H. 
Burlingame  &  Co., 
E  E 

Burton,  H.  E. 
Chase,  C.  A. 
Collins,  Geo.  E. 
Dorr,  J.  V.  N. 
Parish,  John  B. 


Hills  &  Willis. 

Ingersoll,  Bell  &  James 
Kyle  &  Co.,  T.  D. 
Leonard  &  Root. 
Parker,  R.  A. 

Ritter,  E.  A. 

Timmons,  Colin. 

Wiard,  E.  S. 

Wood  &  Co.,  Henry  E. 
Worcester,  S.  A. 


Idaho 

Easton,  S.  A. 


Illinois 

Dickman,  R.  N 
Hollis,  H.  L. 

Hunt,  R.  W.  &  Co, 


Indiana 

Indiana  Laboratories 
Co.,  The 

Kansas 

O’Keeffe,  E.  C. 

Kentucky 
Fobs,  F.  Julius 
Gardner,  J.  H. 

Louisiana 
Stanford,  R.  B. 

Massachusetts 
Packard,  Geo.  A. 
Peters,  E.  D. 
Richards,  R.  H. 
Wenstrom,  O. 

Minnesota 
Collins,  E.  J. 
Dun.ster,  Carl  B. 
Ohgyear  Co.,  E.  J. 
Rakowsky,  Victor. 


Missouri 
Cox,  G.  H. 
Kirby,  E.  B. 
Wheeler,  H.  A. 


Montana 

Barker  &  Wilson. 
Fields,  J.  D. 

McIntyre,  Alexander  J. 


McPherson,  D.  E. 
Packard,  G.  A. 

Villars,  J.  R. 

Nevada 
Cutler,  H.  C. 

Lakenan,  C.  B. 
Labarthe,  Jules. 

Siebert,  F.  J. 

Symmes,  Whitman 

New  Jersey 
Ely,  E. 

New  Mexico 
Larsh,  P.  A. 

New  York 
Aldridge,  W.  H. 

Arnold,  Ralph. 
Armstead,  H.  H. 

Ball,  Sydney  H. 

Beatty,  A.  Chester. 
Benedict,  W.  de  L. 
Blow,  A.  A. 

Botsford,  C.  W. 

Bradley.  R.  J.  H. 

Brodie,  Walter  M. 
Channing,  J.  P. 

Church,  John  A. 
Clements,  J.  Morgan. 
Colvocoresses,  Geo.  M. 
Cox,  W.  Rowland. 
Doveton,  Godfrey  D. 
Dufourcq,  E.  L. 

Dwight,  A.  S. 

Eveland,  A.  J. 

Parish,  George  E. 

Finch.  J.  W. 

Finlay,  J.  R. 

Garrey,  Geo.  H. 
Hamilton  &  Hansell. 
Hamilton,  E.  M. 
Hammond,  John  Hays. 
Hassan,  A.  A. 
Henderson,  H.  P. 

Hoxie  &  Goodloe 
Huntoon,  L.  D. 
Klepetko,  Frank 
Knox  &  Allen. 

Leggett,  T.  H. 

Lindberg,  C.  O. 

Linton,  Robert. 

Lloyd,  R.  L. 

McCune,  Raymond. 
Millard,  H.  Alfred 
Minard,  F.  H. 

Mines  Slanagement  Co. 
Perry,  O.  B. 

Poillon  &  Poirier. 


Raymond,  R.  W. 
Ricketts  &  Banks. 
Riordan,  D.  M. 
Rogers,  A.  H. 
Rogerg,  E.  M. 
Schroter,  G.  A. 
Sharpless,  Fred  F. 
Shaw,  S.  F. 
Simonds  &  Burns. 
Spilsbury,  E.  G. 
Sussman,  O. 
Thayer,  B.  B. 
Thomas,  Kirby 
VonRosenberg  Leo 
Watson,  R.  B. 
Wat-son,  William. 
Westervelt,  W.  Y. 
Yeatman,  Pope, 

North  Carolina 
Case,  B.  H. 


Oklahoma 
Fobs  &  Gardner 
Rutledge,  J.  J. 


Pennsylvania 
Ayres,  W.  S. 
Chance,  H.  M 
Demming,  H.  C. 
Kennedy,  Julian 
Spurr,  J.  Edward. 


Texas 

Bradley,  D.  H.,  Jr. 
Burt,  Edwin. 
Cameron,  Geo.  W 
Critchett  &  Ferguson. 
Fishback,  M. 

Norris,  F.  L. 

Phillips,  W.  B. 
Wright,  L.  A. 


Utah 

Bardwell,  A.  F. 

General  Engineering  Co. 
Jennings,  E.  P. 

Kirk  &  Leavell 
Krumb,  H. 

MacVichie,  D. 

Officer  &  Co.,  R.  H. 
Sears,  S.  C. 

Union  Assay  Office,  Inc. 
Wilson,  W.  A. 

Zalinski,  E.  R. 


Washington 
Falkenburg  &  Laucks 
Miller,  W.  C. 


Wisconsin 
Royce,  Stephen. 

BRITISH  COLUMBIA 
Beaudette,  A.  J. 

Merry,  F.  Chas. 

CANADA 
Cohen,  S.  W. 

Ferrier,  W.  F. 

Forbes,  D.  L.  H. 

Fowler,  S.  S. 

Kirby,  A.  G. 

Lamb,  R.  B. 

Loring,  Frank  C. 
McAllister,  J.  E. 

Smith  &  Durkee  Dia¬ 
mond  Drilling  Co.,  Ltd. 


NOVA  SCOTIA 
Jennison,  W.  F. 


MEXICO 
.4dams,  H. 

Armstead,  H.  H. 
Anderson,  R.  H. 
Babb,  P.  A. 

Crowell  &  Brennon, 
Empson,  J.  B. 

Grothe  &  Carter. 
Laird,  G.  A. 

Nahl,  A.  C. 
Newcomb,  C.  S. 
Niven,  A.  C. 

Place,  A.  E. 

Royer,  F.  W. 
Schmidt,  Henry  C. 
Shaw,  S.  F. 

Stevens,  B. 

Van  Law,  Carlos  W, 


AFRICA 
Preus,  W. 


ASIA 
China 
Cole,  F.  L. 


A  ustralia 
Bellinger,  H.  C. 

New  Zealand 
Holland,  C.  H. 

India 

Dickson,  A.  A.  C, 

Korea 

Drucker,  A.  E. 

Philippine  Islands 
Wilmot,  H.  C. 

EUROPE 
England 
Arnold,  Ralph. 

Hoover,  T.  J. 

Thurston,  E.  C. 

France 

Moriuni  &  Co. 

Russia 

Hutchins,  J.  P. 

Botsford,  R.  S. 

Spain 

Henry,  Capt.  H.  Elliseo 

CENTRAL  AMERICA 
Costa  Rica 

Spilsbury,  Persifor  G. 

SOUTH  AMERICA 
Brazil 

Scheffler,  F.  G. 

Chile 

Lamb,  Mark  R. 
Colombia 

Chede  &  Davidson 
Johnson,  R.  D.  O. 

Peru 

Couldrey,  P.  S. 

McCune,  Raymond. 
Strauss,  L.  W. 


Adams,  Huntington, 

Mining  Engineer. 
Gante  8 

Mexico  City,  Mexico. 


Armstead,  Henry  Howell, 

Consulting  Mining  Engineer. 

29  Broadway,  New  York. 

Apartado  65,  Guanajuato,  Mexi¬ 
co. 


Bancroft,  Howland, 

Consulting  Mining  Geologist. 

Suite  730  Symes  Building,  Den¬ 
ver,  Colorado. 

Cable:  Howban.  Code:  Bedford- 
McNeill. 


Bellinger,  H.  C., 

Metallurgical  Engineer. 

General  Manager,  Great  Cobar 
Limited. 

Cobar,  N.  S.  W. 


Aldridge,  Walter  H., 

Mining  and  MetaUurgical  Engi¬ 
neer. 

14  Wall  Street,  New  York  City. 


Alsdorf,  F.  C., 

Mining  Engineer, 

Merchants  Exchange  Building, 
San  Francisco  Cal. 

Code  :-Bedford-McNeill 


Anderson,  Robert  Hay, 

Consulting  Mining  Engineer. 

.\partado  866,  Mexico  City, 
^Iexico.  Cables:  “Anderson, 
Mexico.” 


Anderson,  Wellington  J., 

Mining  and  Consulting  Engineer. 

319  Roanoke  Street,  San  Fran¬ 
cisco,  Cal. 


Arnold,  Ralph, 

Consulting  Geologist  and  Petro¬ 
leum  Engineer .  Union  Oil  Build¬ 
ing,  Los  Angeles,  Cal. 

115  Broadway,  New  York  City. 
No.  1  London  Wall  Building, 
London,  E.  C.  Cable  Ralfarnoil. 


Ayres,  W.  S., 

Mining  and  Mechanical  Engineer, 
Consultation,  Examination,  Re¬ 
ports.  Many  years’  experience  as 
NIanager  of  Iron  and  Coal  Mines. 
Hazleton,  Pa. 


Babb,  Percy  Andrus, 

Mining  and  Metallurgical  Engi¬ 
neer. 

Edificio  “La  Cia  Bancaria.” 
Avenida  5  de  Mayo  No.  32, 
Mexico,  D.F. 


Ball,  Sydney  H., 

Mining  Geologist. 

71  Broadway,  New  York  City. 
Cable  Address:  “Sydball.” 


A.  F.  Bardwell, 

(Successor  to  Betties  &  Bardwell) 
Custom  Assayer  and  Chemist. 

1.58  South  West  Temple  St.. 
Salt  Lake  City,  Utah. 


Barker  &  Wilson, 

Mining  Engineers. 

Deputy  United  States  Mineral 
Surveyors. 

Butte,  Mont. 


Beatty,  A.  Chester, 

Consulting  Mining  Engineer. 

71  Broadway,  New  York,  N.  Y. 
No.  1  London  Wall  Buildings, 
London,  E.  C.  Cable:  “Granitic.” 
Code:  Bedford-McNeill. 


Beaudette,  A.  J., 

Mining  Engineer. 

Pacific  Great  Eastern  Railway, 
Vancouver,  B.  C. 


Benedict,  William  de  L., 

Mining  Engineer. 

19  Cedar  St.,  New  York. 

Blaisdell  Co. 

Engineers. 

Vat  Excavating. 

Los  Angeles,  ('alif. 

Blow,  A.  A., 

Consulting  Mining  Engineer. 
Geological  and  Mining  Reports. 
.55  Liberty  Street,  New  York. 
Southern  Office,  Knoxville,  Tenn. 
Geo.  Blow,  E.  M.  Manager. 

Botsford,  C.  W., 

Mining  Engineer  and  Geologist. 
Springville,  N.  Y. 
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Botsford,  Robert  S., 

Mining  Engineer. 

Nicolaevo  Pavdinsk  Estate,  Vyia 
Station,  Bogoslovsk,  R.  T.,  Pro¬ 
vince  of  Perm,  Russia. 

Burton,  Howard  E,, 

Aaaayer  and  Chemiat. 

Ill  E.  Fourth  St.,  I.*adville, 
Colorado.  Specimen  prices;  Gold, 
Me.;  Gold  and  Silver,  75c;  Gold, 
Silver  and  Lead,  $1;  Gold,  Silver 
and  Copper,  SI. 50. 

Boutwell,  John  M., 

Mining  Geologitt. 

Howard-Canfield  Bldg.,  Santa 
Barbara,  Cai. 

Cameron,  Geo.  W., 

Aaaayer  and  Chemiat. 
Representative  for  Shippers  to 
the  El  Paso  Smelter. 

205  i^n  Francisco  St..  P.  0. 
Box  489.  El  Paso,  Texas. 

Bradley,  R.  J.  H. 

Conaulting  Mining  Engineer. 

115  Broadway,  New  York  City. 

Cable  Address:  "Investigate.” 
Code:  Bedford-McNeill. 

Carpenter,  Alvin  B., 

Mining  Engineer, 

California  Bldg.,  Los  Angeles, 
Calif. 

Bradley,  D.  H.,  Jr., 

Mechanical  Engineer. 

Specialty:  Mining  and  Milling 
Machinery,  Equipment  of  Mex¬ 
ican  Properties. 

1700  Rampart  St.,  El  Paso,  Tex. 

Case,  Benjamin  H., 

Mining  and  Civil  Engineer. 
Examination  of  Southern  mines, 
mineral  and  water-power  prop¬ 
erties. 

5  Edgehill  Ave.,  Asheville,  N.  C. 

Bradley,  Fred  W., 

Mining  Engineer. 

Crocker  Building,  San  Francisco. 
Cabel  Address:  "Basalt,”  San 
Francisco. 

Code:  Bedford-McNeill. 

Chance,  H.  M., 

Conaulting  Mining  Engineer  ond 
Geologiat. 

Coal. 

837  Drexel  Bldg.,  Philadelphia, 
Pa. 

Bretherton,  S.  E. 

Conaulting  Mining  Engineer.  26 
years’ experience  Metallurgistand 
Mine  Mgr.  Mills  Bldg.,  San  Fran¬ 
cisco,  Cal.  CableAddres.s:‘*Breth- 
erton.”  Code:  Bedford-McNeill. 

Channing,  J.  Parke, 

Conaulting  Engineer. 

42  Broadway,  New  York. 

Brockunier,  S.  H., 

Mining  Engineer. 

Supt.  Pennsylvania  Gold  Mining 
Co. 

Westville,  Calif.;  Nevada  City, 
Calif. 

Chase,  Charles  A., 

Mining  Engineer. 

734  First  National  Bank  Bldg., 
Denver,  Colo.  Liberty  Bell  G. 
M.  Co.,  Telluride,  Colo. 

Brodie,  Walter  M., 

Mining  Engineer  and  MetaUur- 
giat. 

In  care  Batopilas  Mining  Co., 

45  Broadway,  New  York. 

Chede  &  Davidson, 

Conaulting  Mining  Engineera. 
Examinations  and  Reports. 
Representation  of  Foreign  Mining 
Companies.  Cable:  Chedavi — 
Cali,  Colombia.  Codes:  Bedford- 
McNeill.  Liebers,  A.  B.  C.  5th. 

Burch,  Caetani  &  Hershey, 

Albert  Burch  Gelasio  Caetani 
Oscar  H.  Hershey 

Mining,  Metallurgy,  and  Mining 
Geology. 

Crocker  Bldg.,  San  Franci.sco, 
Calif.  Cable  Address:  “Burch” 
or  “Caetani,”  San  Francisco. 

Codes:  Bedford-McNeill,  More- 
ing  &  Neal. 

Church,  John  A., 

Mining  Engineer. 

15  William  Street,  New  York. 
Cable:  “Scotist.” 

Clements,  J.  Morgan, 

Mining  Engineer  and  Geologiat. 

20  Broad  Street,  New  York. 

Code:  Bedford-McNeili. 

Burch,  H.  Kenyon, 

Mechanical  and  Metallurgical 
Engineer. 

Care  Inspiration  Consolidated 
Copper  Co.,  Miami,  Gila  Cormty, 
Arizona. 

Clevenger,  G.  Howell, 

Metallurgical  Engineer. 

381  Hawthorne  .Ave.,  Palo  -Alto, 
Cal.  Code:  Bedford-McNeill. 

Burlingame  &  Co.,  E.  E, 

Established  1866. 

Aaaayera  and  Chemiata. 

Dealers  in  Gold  and  Silver  Bul¬ 
lion.  1736  Lawrence  St.,  Denver, 
Colorado. 

Cohen,  Samuel  W., 

Conaulting  Mining  Engineer. 
Dominion  Express  Bldg.,  Mon¬ 
treal.  General  Manager,  Crown 
Reserve  Mining  Co.,  Ltd.,  Co¬ 
balt,  Canada. 

Burt,  Edwin, 

Metallurgical  &  Cyanide  Engineer. 
Mills  and  Cyanide  Plants  Ex¬ 
amined,  Designed  and  Started. 
Specialty;  Treatment  of  Ores, 
Fine  Grinding  and  Slime  Filter¬ 
ing.  Patentee — Burt  Slime  Fil¬ 
ters.  El  Paso,  Texas. 

Cole,  F.  L„ 

Mining  Engineer. 

Shanghai,  China. 

Coleman,  Robert  J., 

Conaulting  Mining  Engineer. 

Union  Trust  Bfdg.,  Los  Angles,  . 
Cal.  ' 

Dickson,  Archibald  A.  C., 

M.A.I.M.E.,  A.I.M.M.  F.G.8. 
M.M.G.I.I.  Conaulting,  Mining 
and  Metallurgical  Engineer,  Min¬ 
ing  Geologiat  and  Mirte  Manager. 
Examinations  and  reports  on 
mines  and  mining  properties.  Ad¬ 
vice  as  to  most  economic  methods 
of  work.  Care  of  Henry  S.  King 

Co.,  65  Cornhill,  London,  E.  C. 
Kodarma  E.I.Ry.,  Gaya  District,  j 
India.  Cable:"  Dickson,”  Kodar-  | 
ma  Codes,  A.B.C.,  5th  edition;  1 
Bedford-McNeill  and  McNeill’s 
(1908  edition.) 

Collins,  Edwin  James, 

Mining  Engineer. 

1008-1009  Torrey  Bldg.,  Duluth, 
Minn. 

Collins,  George  E., 

Mining  Engineer. 

Mine  Examinations  and  Man¬ 
agement.  418  Boston  Building, 
Denver,  Colo.  42  Cable  Address: 
“Colcamac,”  Denver. 

Dorr,  John  V,  N., 

Metallurgical  Engineer.  Specialty: 
Cyanidation.  733  First  National 
Bank  Bldg.,  Denver.  Cable  Ad¬ 
dress:  "Dorr.”  Codes:  Bedford- 
McNeill  and  Western  Union. 

Colvocoresses,  George  M., 

Mining  Engineer. 

43  Exchange  Place,  Room  1407, 
New  York  City. 

Doveton,  Godfrey  D., 

(with  W.  Rowland  Cox,)  | 

Metallurgical  Engineer. 

Specialist  in  Milling  Testing  and 
Designing. 

165  Broadway,  New  York,  N.  Y. 

Couldrey,  Paul  S., 

Mining  Engineer. 

Gener^  Mining  Superintendent 
Cerro  de  Pasco  Mining  Co. 

Cerro  de  Pasco,  Peru,  South 
America. 

Drucker,  A.  E.,  ^(lindo’n^' 

Conaulting  Metallurgiat. 

Technical  Manager,  concession 
miniere  Francaise  de  Chang-Song. 
Nurupi  Mines  (via  Unsan) Korea. 
Cable:  Rondon,  Seoul.  Usual 
Codes. 

Cox,  G.  H., 

Mining — Geology. 

Missouri  and  Wisconsin  lead  and 
zinc  fields  a  speciality. 

Missouri  School  of  Mines  and 
Metallurgy,  Rolla,  Mo. 

Dufourcq,  Edw.  L.,  i 

Mining  Engineer. 

Rooms  C22-23-24  Produce  Ex¬ 
change  Annex,  New  York. 

McNeill’s  Code.  j 

Cox,  W.  Rowland,  and  Staff, 

Conaulting  Speeialiata. 

Management,  Operation  and 
Examination  of  Mines  and  Mills. 

165  Broadway,  New  York,  N.  Y. 

Dunster,  Carl  B. 

Mining  Engitieer, 

Manager  Mines  Department,  i 

Breitung  &  Co.  Ltd.,  Savings 

Bank  Bldg.  Marquette  Mich. 

New  York,  Cleveland,  (Chicago. 

Cranston,  Robert  E., 

Mining  Engineer. 

437  Holbrook  Bldg.,  San  Francis¬ 
co.  Room  1408  No.  11  Pine  St., 
New  York.  Cable  Address  “Re- 
crans.”  Code  McNeill’s  1908. 

Dwight,  Arthur  S.,  , 

Mining  Engineer  and  Metallurgiat. 

29  Broadway,  New  York.  ] 

Cable  Address:  Sinterer.  New  1 
York.  Codes:  Bedford  McNeill  j 
and  Miners’  &  Smelters.  | 

Critchett  &  Ferguson, 

(Successors  to  Hughes  and 
Critchett) 

Aaaayera  and  Chemiata. 

Umpire  and  Control  a  Specialty. 

El  Paso,  ’Tex. 

Easton,  Stanly  A.,  j 

Mining  Engineer.  j 

Manager  Bunker  Hill  &.  Sullivan  | 
Mining  and  Concentrating  Com-  J 
pany,  1 

Kellogg,  Idaho.  | 

Crowell  &  Brennon, 

Cliff  Crowell.  John  C.  Brennon. 
Mining  Engineera. 

Calle  Arteage,  170,  Monterrey, 
N.  L.,  Mexico.  1 10  South  Street, 
West  Lafayette,  Ind. 

Ely  E.,  Dover  Laboratory,  I 

Aaaayer  and  Chemiat.  Fees;  Gold  f 
eOc.;  Silver  45c.;  Copper  $1.00;  1 
Iron  Ores,  etc..  Iron  $1.00;  Phos-  I 
phorus  $1.50;  Sulphur  $1.75.  1 

53-55  E.  McFarlan  St.,  Dover,  j 
New  Jersey.  1 

Cutler,  H.  C., 

Mining  Engineer. 

P.  O.  Box  857. 

Reno,  Nevada. 

Empson,  J.  B.,  1 

Metallurgical  Engineer.  i 

Specialty,  Cyaniding  Silver  Ores,  i 

Mill  Design,  etc.  | 

Apartado  1390,  Mexico  City.  | 

Demming,  Henry  C., 

.Mining  Engineer. 

Geologist,  Mineralogist  and 
Chemist. 

Offices  and  Laboratory  15-17  N. 
Third  St.,  Harrisburg,Pa.,  U.S.A. 

Eveland,  A.  J.,  j 

1 

Mining  Engineer.  | 

42  Broadway,  New  York  City. 

Dickman,  R,  N., 

Mining  Engineer. 

Dickman  &  Mackenzie,  Chemists 
Assayers  and  Metallurgists. 

1010  Mailers  Building,  5  South 
Wabash  Ave.,  Chicago,  Ill. 
"Deegold”  Bedford-McNeillCode. 
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Falkenburg  &  Laucks, 

ChfmiaU,  Ataayert,  Melallur- 
gitta. 

Mills  of  Ore  on  Car  Load 

Lots  or  Ij^ss. 

99  Ye^r  Way,  Seattle,  Wash. 

General  Erigineering  Co., 

ConauUing  and  Contracting  Engi¬ 
neers. 

Complete  Ore  Testing  Plant. 

Engineers  or  Contractors  for  all 
classes  of  reduction  plants. 

Salt  Lake  City,  Utah. 

Hodges,  A.  B.  W., 

Mining  and  Metallurgical  Engi¬ 
neer. 

109  South  Kingsley  Drive 

Los  Angeles,  Cal. 

James  Co.,  Geo.  A., 

Aaaayera,  Chemiata  and  Cement 
Tcalera. 

28-32  Belden  Place  (off  Bush, 
near  Kearney),  San  Francisco, 

Cal. 

Parish,  George  E., 

Mining  Engineer. 

25  Broad  Street,  Nejr  York. 

Cable  “Georgefar."  Code:  Bed- 
ford-McNeill. 

Hoffmann,  Ross  B., 

Mining  Engineer. 

228  Perry  Street,  Oakland  Cal. 
Cable  Address:  Rosshof. 

Jennison,  W.  F.,  Ma.  Eng. 

Mining  Engineer  and  Economic 
Geologiat. 

Truro,  Nova  Scotia,  Canada. 

Parish,  John  B., 

Mining  Engineer. 

25  Broad  Street,  New  York  and 
603  Colorado  Building,  Denver, 
Colorado.  Cable  Address:  "Fa- 
rish.” 

Grunsky,  Jr.,  C.  E., 

Mining  Engineer. 

Superintendent  Standard  Consol¬ 
idated  Mining  Company. 

Bodie,  Mono  County,  Calif. 

57  Post  St.,  San  Francisco,  Calif. 

Holland,  Chas.  H., 

MetaUurgiat,  Analytical  Chemiat. 
Examinations  and  Superinten¬ 
dence  of  Properties.  P.  0.  Box 
415,  Auckland,  New  Zealand. 
Cable  Address,  “Reduction,” 
Auckland, Code;  Moreing  &  Neal. 

Jennings,  E.  P. 

Mining  Engineer. 

Salt  Lake  City  Utah.  P.  O.  Box 

841.  Cable;  "Chalcoite,”  Salt 
I.ake.  Code;  Bedford-McNeill. 

Perrier,  W.  P., 

Mining  Engineer  and  Geologiat. 
General  Manager,  Natural  Re¬ 
sources  Emioration  Company, 
Limited.  204  Lumsden  Building, 
Toronto,  Ont. 

Hamilton,  E.  M. 

MetaUurgiat. 

Specialty:  Cyaniding  Gold  and 
Silver  Ores. 

Room  1883,  50  Church  St.,  New 
York. 

Hollis,  H.  L., 

Mining  Engineer  and  Metallur- 
giat. 

1417  First  National  Bank  Bldg., 
Chicago. 

Johnson,  R.  D.  0. 

Mining  Engineer. 

Address:  Medellin,  Apartado 

110,  Republic  of  Colombia,  S.  A. 
Cable:  Rejon,  Medellin.  Code; 
Western  Union  (Univ.  Ed.) 

Fields,  John  D., 

Mining  Engineer. 

Designing  and  Constructing  Cop¬ 
per  Leaching  Plants  a  specialty. 

Mazville,  Mont. 

Hamilton  &  Hansell, 

J.W.  H.  Hamilton,  N.  V.  Hansell. 
Mining  Engineera. 

50  Church  St.,  New  Y ork.  Cable: 
“Minemel,"  New  York. 

Hoover,  Theodore  J., 

ConauUing  Mining  Engineer. 
Specialty — Flotation  Concentra¬ 
tion  Processes. 

No.  1,  London  Wall  Buildings, 
London,  E.  C.  “Mildaloo.” 

Jones,  C.  Colcock, 

ConauUing  Mining  Engineer. 

605  Van  Wuys  Bldg., 

Los  Angeles,  Cal. 

Finch,  John  Wellington, 

Geologiat  and  Engineer  of  Minea, 

71  Broadway,  New  York,  N.  Y. 

730  Symes  Bldg.,  Denver,  Colo. 

Hammond,  John  Hays, 

ConauUing  Engineer. 

71  Broadway,  New  York.  C*de: 
Bedford-McNeill. 

Hoxie  &  Goodloe, 

George  L.  Hoxie  Mead  Goodloe. 
Engineera.  Mechanical,  Electri¬ 
cal,  Mining,  Metallurgical. 

50  E  41st  St.,  N.  Y.;  Los  Ange¬ 
les,  Cal. 

Kennedy,  Julian, 

Engineer. 

The  Bessemer  Building,  Sixth 
Street  and  Duquesne  Way,  Pitts¬ 
burgh,  Pa.,  U.S.A. 

Cable  Address:  "Engineer," 
Pittsburgh. 

Finlay,  J.  R., 

Mining  Ertgineer. 

Room  802,  52  William  Street, 
New  York  City. 

Hanks,  Abbot  A., 

Control  and  Umpire  Assays,  Ore 
Shippers’  Agent,  Analyses  of 
Ores,  Minerals,  etc. 

630  Sacramento  St.,  San  Fran¬ 
cisco,  Cal. 

Hunt,  Robert  W.  &  Co. 

Engineera. 

Bureau  of  Inspection,  Tests  and 
Consultation.  Investigations  and 
Reports  on  Mining  Properties 
and  Processes.  Chemical  Analy¬ 
ses.  2200  Insurance  Exchange 
Building,  Chicago;  90  West  St., 
New  York;  Monongahela  Rank 
Building,  Pittsburgh;  1445  Syn¬ 
dicate  Trust  Building,  St.  Louis; 
Norfolk  House,  Lawrence  Pount- 
ney  Hill,  E.  C.,  London.  905 
McGill  Building,  Montreal;  418 
Montgomery  St.,  San  Francisco; 
1314  Traders  Bank  Builaing, 
Toronto;  Cinco  de  Mayo  6-B., 
Mexico  City;  309  White  Build¬ 
ing,  Seattle. 

•pishback,  Martin, 

Mining  Engineer. 

El  Paso,  Texas,  U.  S.  A. 

Cable:  “Fishback." 

Codes:  W.  U.  and  Bedford- 
McNeill. 

Harvey,  F.  H., 

Mining  and  ConauUing  Engineer. 

Galt,  California. 

,  Kirby,  A.  G., 

MetaUurgiat.  Mill  Designing 
and  Construction.  Specialty: 

Concentration  and  Cyanide. 
Dominion  R»duction  Co.,  Ltd., 
Cobalt,  Ont. 

Fobs  &  Gardner, 

ConauUing  Geologiata. 

Engaged  especially  in  the  Inves¬ 
tigation  of  Petroleum  and  Coal 
Properties. 

Lexington,  Ky.  Tulsa,  Okla. 

Hassan,  A.  A., 

Mining  Geologiat  arid  ConauUing 
Engineer.  Examination,  Man¬ 
agement  and  operation  of  Mines. 

61  Waldorf  Court,  Brooklyn, 

N.  Y.  Any  Code.  Cable  “Asghar." 

Kirby,  Edmund  B. 

Mining  and  Metallurgical  Engi¬ 
neer. 

918  Security  Building, 

St.  Louis,  Mo. 

Forbes,  D.  L.  H., 

Mining  <St  Metallurgical  Engineer. 
Examinations.  Reports,  Consul¬ 
tation,  Design  of  Mine  and  Mill 
Equipment,  Cyanide  Process. 

306  Manning  Chambers,  Toron¬ 
to,  Ontario. 

Hellmann,  Fred, 

Mining  Engineer,  519  California 
St.,  San  Francisco.  Chuquica- 
mata  via  Antofagasta,  Chile, 
Am. 

Code:  ^dford-McNeill. 

Cable  Address — Antofagasta. 

Huntoon,  Louis  D., 

Mining  Engineer. 

115  Broadway,  New  York  City. 

Kirk  &  Leavell, 

ConauUing  Engineera, 

Examination,  management  and 
operation  of  mines.  Design  of 
mine  and  mill  equipment. 
Newhouse  Building,  Salt  Lake 
City,  Utah. 

Fowler,  Samuel  S., 

Mining  Engineer  and  Metallur- 
giat. 

Nelson,  British  Columbia. 

Henderson,  H.  P., 

Mining  Engineer. 

66  Broadway,  New  York. 

Hutchins,  John  Power, 

ConauUing  Mining  Engineer. 
Examinations  in  Russia  and  Si¬ 
beria.  20  Galernaya,  St.  Peters¬ 
burg,  341  Salisbury  House,  E.C., 
London.  Cable:  “Getchins,” 

both  places  Codes:  McNeill’s 
1908  and  Western  Union. 

Klepetko,  Frank,  e.  m. 

ConauUing  Engineer.  New  York 
and  Lima,  Peru.  80  Maiden 
Lane,  New  York.  Cable  Ad¬ 
dresses,  "Klepetko,”  New  York. 
“Klepetko,”  Lima.  Codes,  Lie- 
ber,  Bedford-McNeill,  etc. 

Garrey,  George  H., 

ConauUing  Geologiat  and  Mining 
Engineer. 

165  Broadway,  New  York. 

Henry,  Captain  H.  EJliseo, 

Mining  GeoU>giat. 

Ferrol,  Spain. 

Indiana  Laboratories  Co., 
The 

Will  represent  you  on  Weighing, 
Sampling,  and  Assaying  of  Car 
Lots  in  Chicago  Switching  Dis¬ 
trict.  Hammond,  Indiana. 

Knox  &  Allen, 

Henry  H.  Knox.  John  H.  Allen, 
Mining  and  Metallurgical  Engi¬ 
neera.  82  Beaver  St.,  New  York. 
Cable  Address:  “Allenox,”  New 
York. 

Grothe  &  Carter, 

Cyanide  Engineera. 

Patented  Systems  of  Pulp  Agita¬ 
tion.  Latest  improvements. 

2a  San  Agustin  No.  53.  P.  O. 
Box  2554,  Mexico,  D.  F. 

Hills  &  Willis, 

Victor  G.  Hills  Frank  G.  Willis. 
Mining  Engineera. 

Denver,  Colo.,  and  Cripple 
Creek,  Colo.  Cable  Address: 
“HUlwill.” 

Ingersoll,  Bell  &  James, 

J.  C.  Inger.soll.  Charles  N.  Bell. 
James  S.  James. 

Mining  Engineera. 

Equitable  Building,  Denver, 
Colo.;  Telluride,  Colo.;  Ouray, 
Colorado. 

Krumb,  Henry, 

Mining  Engineer. 

Felt  Building,  Salt  Lake  City, 
Utah. 
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[  Kyle&  Co..  T.  D., 

1  Attauers  and  Chemi»l». 

Samples  by  Mail  Receive  Prompt 
Attention.  Mill  Testsof  all  Kinds. 
P.O.  Box  628,  Leadville,  Colo. 
Telephone  22. 

Longyear  Company,  E.  J., 

! 

Exploring  Engineers  and  Geolo-  i 
gists.  Diamond  Drill  Ck>ntrac- 
tors.  Manufacturers  of  Dia¬ 
mond  Drills  and  Supplies. 

General  Office,  710-722  Security 
Bank  Bldg.,  Minneapolis,  Minn. 

Cable  Address:  “Longco,”  Minne¬ 
apolis.  Code:  Bedford-Mc-  1 

Neill.  j 

Miller,  W.  Cla3rton. 

Mining  Engineer. 

Spokane,  Wash. 

“Westminster.” 

Officer  &  Co.,  R.  H., 

Assayers  and  Chemists. 

169  South  West  Temple  St.,  Salt 

Lake  City,  Utah. 

Labarthe.  Jules, 

Metallurgical  Engiu  y^, 

General  Manager. 

Mason  Valley  Mines  Co., 
Thompson,  Nevada. 

Mines  Management  Co. 

Consulting  Mining  Engineers  and 
Mine  Managers. 

60  Broadway,  New  York  City. 

Branches:  London,  England,  28 
and  29  St.  Swithins  Lane. 

Mexico,  D.  F.,  Avenida  16  de 
Septiembre,  Num.  48. 

Cable  Address:  “Minmanco.” 
Code:  Bedford-McNeill. 

O’Keeffe,  Edward  C., 

Metallurgy  and  Ore  Dressing 

Tests.  Kansas  State  School  of 
Mines. 

Weir,  Kansas. 

Laird,  George  A., 

Consulting  Mining  Engineer. 

Cobar,  New  South  Wales,  Aus¬ 
tralia 

Loring,  Frank  C.,  j 

Mining  Engineer.  f 

Home  Life  Building,  Toronto, 
Ontario.  Cobalt,  Ontario. 

Packard,  George  A., 

Metallurgist  and  Mining  Engi¬ 
neer. 

Silver  Bow  Block,  Butte,  Mont. 

50  Congress  St.,  Boston,  Mass. 

Lakenan.  C.  B., 

Mining  Engineer, 

McGill,  Nevada. 

MacVichie,  D., 

Mining  Engineer.  1 

507  Newhouse  Bldg.,  Salt  Lake 
City,  Utah. 

Minard,  Frederick  H., 

Mining  Engineer. 

Trinity  Bldg.,  Ill  Broadway, 
New  York.  Cable:  “Frednard,” 
New  York.  Code:  Bedford- 
McNeill. 

Parker,  Richard  A., 

Consulting  Mining  Engineer. 

Denver,  Colorado. 

60  Congress  St.;  Boston,  Mess. 

Lamb,  Mark  R., 

1  Eguipper. 

Manager,  Allis-Chalmers  Co. 
Santiago,  Chile. 

McAllister,  J.  E., 

Consulting  Engineer. 

60  Wall  Street,  New  York  City. 

ll  King  Street  West,  Toronto, 
Canada. 

Mohave  Assay  &  Elngineer- 
ing  Office., 

R.  M.  Strassel.  R.  C.  Jacobson. 
Mining  Chemists  and  Engineers. 

P.  O.  Box  692,  Kingman,  Ariz. 

Perry,  0.  B„ 

Mining  Engineer.  | 

165  Broadway,  New  York  Cfty  1 

Lamb,  R.  B., 

Mining  Engineer  and  Metallur¬ 
gist. 

Traders  Bank  Building,  Toronto, 
Ontario,  Canada. 

McCune,  Raymond, 

Mining  Engineer, 

New  York:  Whitehall  Building. 
Peru,  South  America.  Lima. 
Cable:  "Raycune."  Code  Western 
Union. 

Morinni  &  Co., 

An  organization  of  American 
Consulting  Engineers  practising 
in  Europe.  Examinations,  Re¬ 
ports  and  Management.  106 
Bid.  Haussmann,  Paris,  France. 

Peters,  Edward  D., 

Mining  Engineer  and  Metallurgist.  I 
Address  all  Letters  and  Tele-  1 
grams,  38  Percival  St.,  Dorches-  1 
ter,  Ma.ss.  I 

Cable  Address;  “Peters,”  Boston  | 

Larsh,  Paul  A., 

Consulting  Mining  Engineer  and 
Mine  Manager.  Practice  Lim¬ 
ited  to  New  Mexico. 

Offices:  Albuquerque,  N.  M. 
Silver  City,  N.  M. 

McIntyre,  Alexander  J., 

Mining  and  Metallurgical  Engi¬ 
neer.  Consulting  Ennneer  for 
the  Butte  and  Vipond  Gold  Min¬ 
ing  and  Milling  Company. 

Dewey,  Mont. 

Munro,  C.  H., 

Mining  Engineer. 

Monadnock  Bldg.,  San  Francisco. 
Cable:  Omum.  Code:  Bedford 
McNeill. 

Phillips,  William  B.,  | 

Director,  Bureau  of  Economic  I 
Geology.  Will  report  on  Proper-  1 
ties  in  the  Southwest  and  Mexico.  | 
University  of  Texas,  Austin,  j 
Texas.  | 

Lawton,  Nathan  0., 

Mining  Engineer. 

Miama,  Arizona. 

McPherson,  D.  E., 

Mining  Engineer. 

33  W.  Granite  St.,  Butte,  Mont. 

Mudd,  Seeley  W., 

Mining  Engineer. 

1208  W.  I.  Hollingsworth  Bldg., 
Los  Angeles,  Cal.  Code:  Bedford- 
McNeill. 

Place,  A.  E.,  1 

Mining  Engineer.  Investigation  j 
and  Development  of  Mexican  | 
and  South  American  Properties. 
Oaxaca,  Mexico. 

Leggett,  Thos.  H., 

1  Consulting  Mining  Engineer. 

165  Broadway,  New  York  City. 

Cables:  “Tomleg.” 

Merrill,  Charles  W., 

Metallurgist. 

121  Second  St.,  San  Francisco. 

1  Cable:  "Lurco.”  Codes:  Bed- 

ford-McNeill  and  Moreing  6c. 
Neal. 

Nahl,  Arthur  C., 

Consulting  Engineer. 

Triunfo,  Baja  California,  Mexico 

Poillon  &  Poirier, 

Howard  Poillon.  C.  H.  Poirier. 

Mining  Engineers. 

63  Wall  Street,  New  York  City 

Leonard  &  Root, 

Assayers  and  Chemists. 

1744  Broadway,  Denver,  Colo. 

Merrill,  Frederick  J.  H., 

1  Mining  Engineer  and  Geologist. 

I  (Late  State  Geologist  of  New 

York.) 

1  610  Citizen’s  Bank  Bldg.,  Los 

Angeles,  Calif. 

Newcomb,  Clive  S., 

Mechanical  and  Metallurgical 
Engineer. 

Mutual  Life  Bldg.,  Mexico,D.F. 
C^ode:  Bedford-McNeill. 

j 

Preus,  W., 

Mining  Engineer.  Compania 

Espanola  de  Minas  del  Rif, 
Melilla,  Africa. 

Lindberg,  Carl  0., 

(with  W.  Rowland  Cox.) 

Mining  Engineer.  Mines  Ex¬ 

amined  and  Reported  Upon. 

1  165  Broadway,  New  York,  N.  Y. 

Merrill  Metallurgical  Co. 

Engineers, 

121  Second  St.,  San  Francisco. 
Cable  Lurco.  Usual  Codes. 

1  Niven,  William, 

Mineralogist.  20  years’  exTCrience 
in  unexplored  Guerrero.  Familiar 
with  best  mineral  zones  where 
profitable  locations  or  purchases 
can  be  made.  Correspondence 

I  solicited.  Gante  No.  10,  Rooms 

‘  4-6,  Mexico  City,  Mex. 

Probert,  Frank  H., 

Consulting  Engiruer  and  Mining 
Geologist. 

Central  Bldg.,  Los  Angeles,  Cal.  ! 

1  Linton,  Robert, 

1  Mining  Engineer. 

I  Trust  and  Savings  Bldg.,  Los 

(  Angeles,  Calif. 

25  Broad  St.,  New  York  City. 

1  Code:  Bedford  McNeill. 

Merry,  F.  Chas., 

Mining  Engineer. 

Ferguson,  British  Columbia. 

1  Norris,  F.  L., 

Mining  Engineer.  Examinations, 
Reports  and  Management.  With 
special  reference  to  Spanish- 
America.  Present  address:  Box 
123,  El  Campo,  Texas. 

Rainsford,  Ralph  S„ 

Mining  Engineer. 

Care  Argonaut  Mining  Co., 
Jackson,  Amador  Co.,  Cal.  | 

1  Lloyd,  R.  L., 

Metallurgical  Engineer.  Specialty: 
Pyro  metallurgv  of  copper  and 
associated  metals.  29  Broadway, 
New  York.  Cable  address:  Ricloy- 
1  New  York.  Codes:  Bedford 

1  McNeill  and  Miners’  &  Smelters’. 

Millard,  H.  Alfred, 

Consulting  Engineer.  Manager 
Operating  Depart.  Breitung  & 
Co.,  Ltd. 

11  Pine  St.,  New  York  City. 
Holbrook  Bldg.,  San  Francisco. 

1  Noyes,  William  S., 

Mining  Engineer. 

819  Mills  Bldg.,  San  Francisco, 
Cal. 
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Rakowsky,  Victor, 

Mining  Engineer. 

Seliwood  Bldg.,  Duluth,  Miun. 

Code;  Bedford-McNcill. 

Schroter,  Geo.  A., 

Mining  Engineer. 

Denver,  Colorado.  Ill  Broad¬ 
way,  New  York. 

Code;  Bedford-McNeill. 

Stanford,  Richard  B., 

Mining  Engineer  and  Geologist. 

Room  206 

Metrt^litan  Bank  Bldg. 

New  (Jrleans,  La. 

Watson,  R.  B„ 

Consulting  Mining  Engineer. 

165  Broadway,  New  York. 

Gen.  Mgr.  Nipissmg  Mining  Co., 
Ltd.,  Cobalt  and  La  Rose  Mines, 
Ltd.,  Cobalt. 

Raymond,  Rossiter  W., 

MiningEngineer  and  MetaUurgiet. 

29  West  39th  Street,  New  York. 

Scotland,  Peter  B., 

Mining  Engineer  General  Sup¬ 
erintendent  of  Mines.  The  Ari¬ 
zona  Copper  Company,  Ltd. 

Morenci,  Arizona. 

Stevens,  Blarney, 

Mine  Manager. 

Temascaltepec. 

Mex.,  Mexico. 

Watson,  William,  e.  m.  m.  e. 

Mining  Engineer. 

Addre.s8  Room  412,  52  Wall 
Street,  New  York  CJity. 

Richards,  Robert  H., 

Ore  Dressing.  Makes  careful  con¬ 
centrating  tests  for  the  de.sign  of 
flow  sheets  for  difficult  ores. 

491  Boylston  St.,  Boston,  Mass. 

Sears,  Stanley  C., 

Mining  Engineer. 

Consultation,  Examination  and 
Management. 

705  Walker  Bank  Building,  Salt 
Lake  City,  Utah. 

Usual  Codes. 

Strauss,  Lester  W., 

Engineer  of  Mines. 

Apartado  1227,  Lima,  Peru. 

Cable  Address:  “I.«8tra,”  Lima. 
Code:  Bedford-McNeill. 

Wells,  Thos.,  W. 

Consulting  Mining  Engineer. 
Mining  Investigations  made  for 
responsible  intending  inve.stors. 

Go  anywhere .  Terms  reasonable. 
1145  North  Commerce  Street, 
Stockton,  California. 

Ricketts  &  Banks, 

P.  de  P.  Picketts,  E.M.,  Ph.  D. 
John  H.  Banks,  E.M.,  Ph.D. 
Mining  Metallurgical  and  Chem¬ 
ical  Engineers. 

80  Maiden  Lane,  New  York. 

Sharpless,  Fred’k  F., 

Mining  Engineer. 

52  Broadway,  New  York.  Cable 
address:  “Fresharp,”  N.  Y.  Bed¬ 
ford-McNeill  Code. 

Sussman,  Otto,  ph.  d. 

Mining  Engineer. 

52  Broadway,  New  York;  620- 
621  Judge  Bldg.,  Salt  Lake  City, 
Utah. 

Wenstrom,  Olof, 

Mining  Engineer. 

53  State  St.,  Boston,  Mass. 

Cable:  Olavo.  Code:  Bedford-  ' 
McNeill. 

Riordan,  D.  M., 

Consulting  Engineer.  Mining  In¬ 
vestigations  especially  carefully 
made  for  responsible  intending 
investors. 

165  Broadway,  New  York  City. 

Shaw,  S.  F., 

Mining  Engineer.  Supt.  Ameri¬ 
can  Smelting  &  Refining  Co. 

Edificio  La  Mutua  200,  Mexico, 

D.  F. 

Symmes,  Whitman, 

Mining  Engineer. 

Manager  Mexican  Mine,  etc. 

Virginia  City,  Nevada. 

Westervelt,  William  Young, 

Consulting  Mining  Engineer.  ^ 

17  Madison  Ave.,  (Madison  Sq. 

E.)  New  York.  Cable  Address: 
"Casewest,”  N.  Y.  McNeill’s 
Code.  : 

Ritter,  Etienne  A., 

Mining  Engineer  and  Geologist. 

Colorado  Springs,  Colo. 

Siebert,  Fred  J., 

Mining  Engineer. 

Consulting  Engineer,  George 
Wingfield,  Nevada  Hills  Mining 
Co.,  Buckhorn  Mines  Co 

Reno,  Nevada. 

Thayer,  B.  B., 

Mining  Engineer. 

42  Broadway,  New  York,  N.  Y. 

Wheeler,  H.  A., 

Mining  Engineer. 

510  Pine  Street,  St.  Louis,  Mo.  j 
Cable:  “Wah."  St.  Louis.  ^ 

Rogers,  Allen  Hastings, 

Consulting  Mining  Engineer 

201  Devonshire  St.,  Boston, 
Mass.  71  Broadway,  New  York 
N.Y.  Cable  Address:  Alhas- 
ters.  New  York. 

Simonds  &  Bums, 

Mining  Engineers. 

55  Liberty  Street,  New  York. 

Thomas,  Kirby, 

MiningEngineer.  Examination, 
Valuation  and  Exploration  of 
Mining  Properties. 

42  Broadway,  New  York. 

t 

Wiard,  Edward  S.,  ' 

Mining  and  Metallurgical  Enii- 
neer. 

4^  Boston  Building,  Denver, 
Colorado.  ' 

1 

Rogers,  Edwin  M., 

ConsttUing  Mining  Engineer. 

32  Broadway,  New  York,  N.  Y. 

Smith  &  Durkee  Diamond 
[grilling  Co.,  Limited, 

Contractors  for  all  classes  of  dia¬ 
mond  drill  work. 

We  make  a  ipecialty  of  saving  a 
large  percentage  of  core  in  soft 
ground. 

Plans  showing  location  of  holes 
and  surveys  of  holes  can  be 
supplied. 

Sudbury,  Ont. 

Thurston,  E.  Coppee, 

Care  A.  Goerz  &  Co.,  Pinners 
Hall,  Austin  Friars,  London 
E.(^.,  England. 

Wilmot,  H.  C., 

Mining  Engineer. 

Manager,  Syndicate  Mining 
Company,  Aroroy,  Masbatc,  P.  I. 

Royce,  Stephen, 

Mining  Engineer.  General  Engi¬ 
neering,  Mine  and  GeologicalSur- 
veyin^.  Porphyry  Copner  Milling. 
Examinations  and  Reports.  Chief 
Engineer,  Gogebic  Range,  Pick- 
ands,  Mather  &  Co.,  Hurley,  Wis. 

Timmons,  Colin, 

Mining  Engineer. 

W'ith  A.  E.  Reynolds,  830  Equi¬ 
table  Bldg.,  Denver,  Col. 

Wilson,  W.  A. 

Alining  Engineer 

Examinations,  Reports  and  Man¬ 
agement  of  Properties. 

412  Felt  Bldg.,  Salt  Lake  City, 
Utah. 

Royer,  Frank  W. 

Mining  Engineer. 

Mutual  Life  Bldg.,  Mexico,  D.F. 
Union  League  Bldg.,  Los  An¬ 
geles,  Calif.  Code:  Bedford- 
McNeill.  Code  word:  “Royo.” 

Smith  &  Ziesemer, 

Franklin  W.  Smith. 

Ralph  A.  Ziesemer. 
Consulting  Mining  Engineers. 
Bisbee,  Arizona.  B^ford-Mc- 
Neill  Code. 

Union  Assay  Office,  Inc., 

Assayers  and  Chemists. 

Box  1446,  Salt  Lake  City,  Utah. 

Wiseman,  Philip, 

Mining  Engineer. 

1210  Hollin^worth  Bldg.  Los  An¬ 
geles,  Cal.  Cable:  “Filwiseman.” 

Rutledge,  J.  J.,  Pb.  D. 

Mining  Engineer  and  Geologist. 

Not  open  for  engagement  at  pre¬ 
sent.  Care  of  Bureau  of  Mines, 
McAlester,  Okla. 

Spilsbury,  E.  Gybbon, 

Consulting,  Civil,  Mining  and 
Metallurgical  Engineer. 

45  Broadway,  New  York,  Cable 

T  Address:  “Spilroe,”  New  York. 

Van  Law,  Carlos  W., 

Mining  Engineer. 

Pachuca,  Hgo.  Mexico,  Care  of 
Cia  Real  del  Monte  y  Pachuca. 

Wood  &  Co.,  Henry  E., 

Assayers. 

Ore  Tested  in  Carload  Lots. 
Write  for  Circulars. 

1734  Arapahoe  St.,  Denver,  Colo. 

Scheffler,  F.  G., 

Mining  Engineer 

Cie  Mines  de  Campinas  Encru 
zilhada. 

Rio  Grande  do  Sul,  Brazil. 

Spilsbury,  Persifor  G„ 

Mining  and  Metallurgical  Engi¬ 
neer. 

San  Mateo,  Costa  Rica,  C.  A. 
Cable  Address:  “Lion.”  Code: 
Bedford-McNeill. 

VonRosenberg,  Leo, 

Consulting  Mining  Engineer. 

42  Broadway,  New  York. 

Cable  Porphyry,  New  York. 

Worcester,  S.  A., 

Mechanical  Mining  Engineer. 

Mill  Tests,  Design,  Construc¬ 
tion,  Management,  Special  Ore- 
handling  Plants. 

Victor,  Colorado. 

Schmidt,  Henry  C., 

mining  Engineer.  (Operation 
and  Management.) 

Apartado  327,  Monterrey,  N.  L. 
^lexico. 

Spurr,  J.  Edward, 

Mining  Geologist. 

Bullitt  Bldg.,  Philadelphia. 

Tonopah'  IVIining  Company  of 
Nevada. 

Villars,  Jesse  Raymond, 

Mining  Engineer  and  Geologist. 

.  .{^ 

Great  Falls,  Montana. 

Wrampelmeier,  E.  L.  S.,'  ‘ 

Mining  Engineer. 

Supt.  Erie  Mine,  Gaston,  Nevada 
Co.,  Cal. 
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Wright,  Louis  A.. 

Yeatin2ui,  Pope, 

Zalinski,  Edward  R., 

It  is  important 

Aftnins  Engineer. 

Mining  Engineer. 

Mining  Engineer. 

814  Mills  Bldg.,  El  Paso,  Texas. 

Code:  Bedford-McNeill 

165  Broadway,  New  York 

Lake  City. 

Examination,  Geological  Map- 

to  keep  your  name  in  this  direc- 

Code:  Bedford-McNeill. 

ping,  Development. 

tory 

When  anyone  wants  the  professional  services  of  a  metallurgist,  geologist,  assayer  or  chemist, 
he  looks  in  this  Directory.  That’s  why  it  pays  to  be  here. 
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ALPHABETICAL  LIST  OF  EVERYTHING 
MINING  EQUIPMENT  WITH  NAMES  OF 


Card,  Ore — Continued.  Compreaaora,  Air  Crucibles — Continued 

Stephens- Adamson  Mfg.  Bury  Compressor  Co.  Braun-Knecht-Heimann 
Co.  Chicago  Pneumatic  Tool  Co. 

Watt  Mining  Car  Wheel  Co.  Denver  Fire  Clay  Co. 

Co.  Fairbanks,  Morse  &  Co.  Dixon  Crucible  Co.,  Jos. 

Wellman-  Seaver-Mor-  General  Electric  Co.  Mine  &  Smelter  Supply 

gan  Co.  Hendrle  &  Bolthoff  Mfg.  Co. 

&  Supply  Co. 

Castings  Ingersoll-Rand  Co.  Crashers 

Abendroth  &  Root  Mfg.  M^lernan-Terry  Drill  American  Concentrator 
Co  Co. 

Edgar  Allen  American  Mine  &  Smelter  Supply  Bacon.  Earle  C. 

Manganese  Steel  Co.  Braun  Corporation.  The 

FalkTo^^The^^""^®  No^wallflro^^orks  Co.  Braun-Knecht-Heimann 

Standard  Steel  Works  Machinery  Co.  Buchanan  Co..  C.  G. 

Co  Union  Iron  Works  Co.  Colorado  Iron  Works  Co. 

Taylor-Wharton  Iron  &  „  .  .  Denver  Engr.  Works  Co. 

Steel  Co.  Concentrators  Fairbanks,  Morse  &  Co. 

Wellman-Seaver-Mor-  American  Concentrator  H^dlnge  Conical  Mill 
gan  Co.  Co.  Co. 

Tuba  Construction  Co.  Colorado  Iron  Works  Co.  Henc^le  &  Bolthoff  Mfg. 

Delster  Concentrator  Co.  &  Supply  Co. 

Cement.  Iron  Delster  Machine  Co.  Hendy  Iron  Wks.,  Joshua 

r\-^  Denver  Bnsrr.  Works  Co.  Kent  Mill  Co. 

Smooth-On  Mfg.  Co.  Hendrle  &  Bolthoff  Mfg.  Uane  Mill  &  Mchry.  Co. 

&  Supply  Co.  McLanahan-Stone  Ma- 

Cement  Machinery  Hendy  Iron  Wks.,  Joshua  chine  Co. 

Sturtevant  Mill  Co.  Mine  &  Smelter  Supply  Mine  &  Smelter  Supply 

Co.  Co. 

Chain  Traylor  Engr.  &  Mfg.  Co.  Co.,  T.  I* 

Stephens- Adamson  Mfg.  Union  Iron  Works  Co.  “*1*  S?'  n 


Boilers — Continued. 
Traylor  Engr.  &  Mfg.  Co. 
Vulcan  Iron  Works. 


Agrttators,  Cyanide 

MacDonald,  Bernard 

Alternators 

Fairbanks,  Morse  &  Co.  Done  Ash 
.  ,  ^  Braun  Corporation,  The 

Amalgamators  .  Braun-Knecht-Heimann 

Lane  Mill  &  Mchry.  Co.  Co. 

Denver  Fire  Clay  Co. 

Assayers  and  Chemists 

Ledoux  &  Co.  Books 

Braun  Corporation,  The 
Assayers’  and  Chemists’  Braun-Knecht-Heimann 
Supplies  Co. 

Braun  Corporation,  The  McGraw-Hill  Book  Co. 

Braun-Knecht-Heimann 

Co.  Borts 

Buff  &  Buff  Mfg.  Co.  Levine.  Abr. 

Denver  Fire  Clay  Co. 

Gurley,  W.  &  Lu  E.  Brick,  Fire 

Helle^r  &  Brightly  Denver  Fire  Clay  Co. 

Keuflfel  &  Esser  Co. 

Mine  &  Smelter  Supply  Brick,  Silica  and  Mag- 
Co.  ndsmlit 

.sturtevant  Mill  Co.  Harbison-Walker  Re- 

Axles  fractories  Co. 

.Standard  Steel  Wks.  Co. 

Bridges 

Balances  and  Weights  American  Bridge  Co. 

Ainsworth  &  Sons,  Wm. 

Braun  Corporation.  The  Briquetting  Machinery 

Braun-Knecht-Heimann  American  Grondal  Co. 

^  Co.  Braun  Corporation,  The 

Denver  Ulay  Co.  Braun-Knecht-Heimann 

Electric  Weighing  Co. 

Mi^e  &  Smelter  Supply  Traylor  Engr.  &  Mfg.  Co. 

Salt  Lake  Hardware  Co. 

Buckets 

Ball  Mill  Plates  Broderick  &  Bascom 

Chrome  Steel  Works  Rope  Co.  „  .  , 

Brown  Hoisting  Machin¬ 
ery  Co. 

Hendrle  &  Bolthoff  Mfg. 

&  Supply  Co.  -  —  -  ... 

Stephens-Adamson  Mfg.  Co. 

Co.  Roessler  &  Hasslacher 

Watt  Mining  Car  Wheel  Chemical  Co. 

Co.  Solvay  Process  Co. 

Wellman-Seaver-Mor- 

gan  Co.  Chemists 

See  Assayers  and  Chem- 
Bunkers  and  Hoppers  Ists 

American  Bridge  Co 

Chlorine 

Burners,  OH  See  Chemicals 

Braun  Corporation.  The 
Braun-Knecht-Heimann  Clamps.  Hose 

_  Co.  Knox  Mfg.  Co. 

Denver  Fire  Clay  Co. 

Classifiers 

_  Colorado  Iron  Works  Co. 

Bascom  Delster  Machine  Co. 

_  „  Denver  Engr.  Works  Co.  ^ 

Sons  Rope  Dorr  Cyanide  Mchry.  Co.  Conveyors,  Belt 

Mine  &  Smelter  Supply  Conveying  Weigher  Co. 

Co.  Electric  Weighing  Co. 

Traylor  Engr.  &  Mfg.  Co.  Goodrich  Co.,  B.  F. 

:  Bascom  Robins  Conveying  Belt 

Clutches,  Friction  Co. 

Ing  Machln-  Fairbanks,  Morse  &  Co.  gpRh  Co.,  T.  L. 

-  Stephens-Adamson  Mfg.  Stephens-Adamson  Mfg. 

o..  S.  Co.  Co. 

Mfg.  Co.  Wellman-Seaver-Mor- 

gan  Co.  Conveyors’  Chain 

•  Electric  Weighing  Co. 

.  Works  Co,  Coal  Cutters  Smith  Co.,  T.  L. 

Vorks  Co.  Ingersoll-Rand  Co. 

iver-Mor-  McKlernan-Terry  Drill  Conveyors,  Screw 

Co.  Z!aldwell  &  Son  Co.,  H.  W. 

_  ...  _  Sullivan  Machinery  Co.  St^hens-Adamson  Mfg.  _  . 

Carbide  Lamps  Whitcomb  Co.,  Geo.  D.  C!o.  Driers 

Simmons  Co.,  John  _  _  American  Process  Co. 

Denver  Engr.  Works  Co. 
Ruggles-Coles  Engi¬ 
neering  Co. 


Cupel  Machines 

Braun  Corporation,  The 
Braun-Knecht-Heimann 
Co. 

Denver  Fire  Clay  Co. 

Cyanide  Plants 

Butters  Patent  Vacuum 
Filter  Co. 

Colorado  Iron  Works  Co. 
Dorr  Cyanide  Mchry.  Co. 
Hendrle  &  Bolthoff  Mfg. 

&  Supply  Co. 

Kelly  Filter  Press  Co 
Mine  &  Smelter  Supply 
Co. 

Pacific  Tank  &  Pipe  Co. 
Redwood  Manufacturers 
Co. 

Traylor  Engr.  &  Mfg.  Co. 

Derricks 

Lldgerwood  Mfg.  Co. 

Drafting  Materials 

Buff  &  Buff  Mfg.  Co. 
Gurley,  W.  &  L.  E. 
Keuffel  &  Esser  Co. 
Weber  &  Co.,  F, 


Barges 

American  Bridge  Co 

Barometers 

Ainsworth  &  Sons,  Wm. 

Bearings,  Roller 

Hyatt  Roller  Bearing 
Co. 

Sanford-Day  Iron  Co. 


Condensers 

Alberger  Pump  &  Con¬ 
denser  Co. 

Cameron  Steam  Pump 
Works,  A.  S. 

Mine  &  Smelter  Supply 
Co. 

Westinghouse  Mach.  Co. 

Contractors,  Diamond 
Drilling 

Brennan  Drilling  Co., 
J.  A. 

Longyear  Co.,  E.  J. 

Converters 

Hendrle  &  Bolthoff  Mfg. 
&  Supply  Co. 

Traylor  Engr.  &  Mfg.  Co. 

Union  Iron  Works  Co. 


Belt  Cement 

Schieren  Co.,  Chas.  A. 

Belt  Dressing 

Fairbanks,  Morse  &  Co. 
Schieren  Co.,  Chas.  A. 


Cable  Drilling 

Broderick  & 
Rope  Co. 
Leschen  & 
Co.,  A. 


Belt  Lacing 

Fairbanks,  Morse  &  Co. 
Schieren  Co.,  Chas.  A. 


Dredges 

New  York  Engr.  Co. 
Union  Construction  Co. 
Union  Iron  Works  Co. 
Yuba  Construction  Co. 

Dredging  Machinery 

American  Locomotive 
Co. 

Hendrle  &  Bolthoff  Mfg. 

A  Supply  Co. 

New  York  Engr.  Co. 
Union  Iron  Works  Co. 
Wellman-Seaver-Mor- 
gan  Co. 

Tuba  Construction  Co. 


Belting 

Fairbanks,  Morse  &  Co. 
Goodrich  Co.,  B.  F. 

Mine  &  Smelter  Supply 
Co. 

Robins  Conveying  Belt 
Co. 

Schieren  Co.,  Chas.  A. 
Western  Machinery  A 
Mfg.  Co. 

Blasting  Powder 

Hercules  Powder  Co. 


Cordage 

Waterbury  Company 


Carbon  (Black  Dia< 
monds) 

Atkins,  Kroll  &  Co. 
Levine.  Abr. 


Coal  Punchers  w 

▼  11  ^  ^  Brown  Hoistlnp  Machln 

Ineersoll-Rand  Co.  cq 

Sullivan  Ma^chlnery  Co.  Northern  Engr.  Works 
Whitcomb  Co.,  Geo.  D.  Wellman-Seaver-Mor- 
—  .  •  gan  Co. 

&  Coal  Tipples  and  Coal¬ 
ing  Stations 
American  Bridge  Co. 

'o.  St^hens-Adamson  Mfg. 


Drill  Sharpeners 

Fairbanks,  Morse  &  Co. 
Ingersoll-Rand  Co. 

Drills,  Air  and  Hammer 

Chicago  Pneumatic  Tool 

Cranes,  Locomotive  Cleveland  Rock  Drill  Co. 

Brown  Hoisting  Machln-  Fairbanks.  Morse  &  Co. 

Co.  Ingersoll-Rand  Co. 

Wellm^-Seaver-Mor-  McKlernan-Terry  Drill 
gan  Co.  Co. 

^  Mine  A  Smelter  Supply 

Crucibles  Co. 

Braun  Corporation,  The  Sullivan  Machinery  Co. 
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For  sizing  ores,  rock,  gravel,  sand, 
cement,  etc.,  also  crushed  and 
ground  minerals  and  other  products. 

Screens  for  Stamp  Mills,  Chilian,  Huntington,  Bryan  and 
other  crushing  or  grinding  mills. 

Perforated  Steel  for  Trommels  and  various  types  of  revolv¬ 
ing  screens. 

Perforated  Steel  for  Jigs,  Separators,  Chutes,  and  all  kinds 
of  screening  apparatus  used  at  mines,  in  mills,  concentra¬ 
tors  and  smelters,  quarries,  and  in  all  works  where  ma¬ 
terial  is  graded  and  classified. 

Screens  also  made  from  copper,  manganese  bronze  or  other 
metal  and  material. 


PERFORATED  METALS 

of  every  description 


\/fAY  we  speak  of  their  accuracy,  uniformity,  durability  and  dependability — how  you  can  get  any 
size  hole  from  .020  inch  diameter  in  the  thinnest  metal  up  to  12  inches  diameter  in  great  steel 
plates  of  almost  any  dimensions  and  one  inch  thick. 

^  That  when  you  fail  to  find  what  you  want  elsewhere  you  can  come  here  where  sizes  and  patterns 
by  the  thousand  are  available. 

^  We  want  your  business,  but  that’s  not  all — you  will  get  Intelligent  Service  on  “schedule  time.” 


THE  HARRINGTON  &  KING  PERFORATING  COMPANY 

620  North  Union  Avenue,  CHICAGO,  ILL.,  U.  S.  A. 

New  York  Office:  114  Liberty  Street 


ATLAS  OIL  ENGINES — Diesel  Type 

VERTICAL,  FOUR-CYCLE  300  to  1,000  B.  H.  P.  Units 

The  Diesel  cycle  without  modifications — enclosed  in  a  simple,  massive  structure — designed 
for  continuous  service — as  durable  and  dependable  as  the  best  steam  plant. 

Sold  on  the  merits  demonstrated  in  actual  service. 

Highest  efficiency,  close  regulation  and  successful  parallel  operation  positively  guaranteed. 
Write  us  at  Indianapolis,  Indiana,  for  Bulletin  No.  201  -G. 

LYONS  ATLAS  COMPANY 


PIIN  EAPHON  e 


An  unfailing  system  that  puts  every  man  in  your  mine  within  reach  of  your  voice. 

Write  for  Bulletin  2500. 

STROMBERG-CARLSON  TELEPHONE  MFG.  CO.  ROCHESTER,  N.  Y. 


Washington  Pipe 
for  Mines 


It  will  pay  you  to  give  our  pipe  a  trial  be¬ 
cause  it  is  of  the  first  quality  and  because  you 
can  get  any  kind  of  Washington  Pipe  you  may 
want.  Write — stating  your  needs. 

Washington  Pipe  and  Foundry  Company, 

1512  to  1620  Center  Street,  and  3001  to  3019  Jefferson  Street, 
Tacoma,  Wash.,  U.  S.  A. 


60 


.Se/Ztn^-THE  ENGINEERING  &  MINING  JOURNAL-<Sedton 


Vol.  96,  No.  26 


Drills,  Air  and  Hammer 

— Continued. 

Western  Machinery  & 
Mfg.  Co. 

Whitcomb  Co.,  Geo.  D. 
Drills,  Artesian  Well 
Keystone  Test  Drill  Co. 
Drills,  Electrical 
Ingersoll-Rand  Co. 
Drills,  Hand 
Cleveland  Rock  Drill  Co. 
New  York  Engr.  Co. 

DrUls,  Oil  &  Gas  Well 

Keystone  Test  Drill  Co. 
Drills,  Stoplug 
Cleveland  Rock  Drill  Co. 
Ingersoll-Rand  Co. 
McKiernan-Terry  Drill 
Co. 

Sullivan  Machinery  Co. 


Exhaust  Heads 
.Abendroth  &  Root  Mfg. 
Co. 

Exhausters 

Connersvllle  Blower  Co. 
General  Electric  Co. 

Fans,  Ventilating  ^ 

Fairbanks,  Morse  &  Co. 
General  Electric  Co. 
Sprague  Electric  Works 
Su’livan  Machinery  Co. 
Vulcan  Iron  Works. 

Feeders,  Ore 

Denver  Engr.  Works  Co. 
Stephens- Adamson  Mfg. 
Co. 

Traylor  Engr.  &  Mfg.  Co. 
I'enee,  Woven  Wire 
American  Steel  &  Wire 
Co. 


Generating  Sets 

De  Laval  Steam  Turbine 
Co. 

General  Electric  Co. 
Generators 
Crocker- Wheeler  Co. 
General  Electric  Co. 
Hendrle  &  Bolthoff  Mfg. 

&  Supply  Co. 

Sprague  Electric  Works 

Giants,  Hydraulic 

Abendroth  &  Root  Mfg. 
Co. 

Hendy  Iron  Wks.,  Joshua 
New  York  Engr.  Co. 

Gold  Washing  Appar¬ 
atus 

Yuba  Construction  Co. 

Graphite 

Dixon  Crucible  Co.,  Jos. 


Drills,  Churn 

Keystone  Test  Drill  Co. 
New  York  Engineering 
Co. 

Williams  Bros. 


Drills,  Core 

Ingersoll-Rand  Co. 
Longyear  Co.,  E.  J. 
McKiernan-Terry  Drill 
Co. 

Standard  Diamond  Drill 
Co. 

Sullivan  Machinery  Co. 


Filter  Presses 

Kelly  Filter  Press  Co. 
Shriver  &  Co.,  T. 

Filters 

Butters  Patent  Vacuum 
Filter  Co. 

Colorado  Iron  Works  Co. 
Traylor  Engr.  &  Mfg,  Co. 

Filters,  Slime 

Butters  Patent  Vacuum 
Filter  Co. 

Kelly  Filter  Press  Co. 


Drills,  Diamond 

Longyear  Co.,  E.  J. 
Standard  Diamond  Drill 
Co. 

Sullivan  Machinery  Co. 

Dumps 

Sullivan  Machinery  Co. 

Dynamite 

Hercules  Powder  Co. 


Fittings,  Wire  Rope 

Waterbury  Company 
Flunges,  Pipe 
National  Tube  Co. 
Standard  Steel  Works 
Co. 

Flint  Pebhies  and  Silex 
Lining 

Atkins,  Kroll  &  Co. 


Dynnmos 

Fairbanks.  Morse  &  Co. 
General  Electric  Co. 
Sprague  Electric  Works 


Forgings 

Cleveland  Rock  Drill  Co. 
Standard  Steel  Works 
Co. 


Elevators,  Bucket 

Caldwell  &  Son  Co.,  H.  W. 

Conveying  Weigher  Co., 

Denver  Engr.  Works  Co. 

Ingersoll-Rand  Co. 

Robins  Conveying  Belt 
Co. 

Smith  Co.,  T.  L. 

Stephens- Adamson  Mfg. 
Co. 

Engineers  and  Contr'te- 
tors 

New  York  Engr.  Co. 

Wellman-Seavcr-Mor- 
gan  Co. 

Engineers,  Exploring 

Longyear  Co.,  E.  J. 

Engines,  Gas  and  Gaso¬ 
line 

Mine  &  Smelter  Supply 
Co. 

National  Transit  Co. 

Westinghouse  Mach.  Co. 

Engines,  Haulage 

Denver  Engr.  Works  Co. 

Mine  &  Smelter  Supply 
Co. 

Vulcan  Iron  Works. 

Wellman-Seaver-Mor- 
gan  Co. 


Foundry  Equipment 

Ingersoll-Rand  Co. 

Sullivan  Machinery  Co. 

Wellman-Seaver-Mor- 
gan  Co. 

Frogs  and  Switches 

Electric  Locomotive  & 
Car  Co. 

Sanford-Day  Iron  Co. 

Furnace  Lining 

Denver  Fire  Clay  Co. 

Furnaces,  .4ssay 

Braun  Corporation,  The 

Braun-Knecht-Heimann 

Co. 

Denver  Fire  Clay  Co. 

Mine  &  Smelter  Supply 
Co. 

Furnaces,  Roasting 

Colorado  Iron  Works  Co. 

Dwight  &  Lloyd  Sinter¬ 
ing  Co. 

General  Chemical  Co. 

Ilendrle  &  Bolthoff  Mfg. 
&  Supply  Co. 

Mine  &  Smelter  Supply 
Co. 

Traylor  Engr.  &  Mfg.  Co. 

Wedge  Mechanical  Fur¬ 
nace  Co. 


Hangers 

See  Pulleys,  Shafting 
and  Hangers 

Head  Frames 

American  Bridge  Co. 

Heaters,  Feed  Water 

Alberger  Pump  &  Con¬ 
denser  Co. 

Hoists,  .'Vlr 

Ingersoll-Rand  Co. 

Mine  &  Smelter  Supply 
Co. 

Holsts,  Electric 

Alberger  Pump  &  Con¬ 
denser  Co. 

Bacon,  Earle  C. 

Brown  Hoisting  Machin¬ 
ery  Co. 

Danville  Foundry  &  Ma¬ 
chine  Co. 

Denver  Engr.  Works  Co. 

Fairbanks,  Morse  &  Co. 

Flory  Mfg.  Co.,  S. 

General  Electric  Co. 

Hendrle  &  Bolthoff  Mfg. 
&  Supply  Co. 

Lldgerwood  Mfg.  Co. 

Mine  &  Smelter  Supply 
Co. 

Northern  Engr.  Works 

Sprague  Electric  Works 

Vulcan  Iron  Works 

Wellman-Seaver-Mor- 
gan  Co. 

Hoists,  Head  Gate 

Smith  Co.,  S.  Morgan 

Hoists,  Steam 

Bacon,  Earle  C. 

Brown  Hoisting  Machin¬ 
ery  Co. 

Danville  Foundry  &  Ma¬ 
chine  Co. 

Denver  Engr.  Works  Co. 

Fairbanks,  Morse  &  Co. 

Flory  Mfg.  Co.,  S. 

Hendrle  &  Bolthoff  Mfg. 
&  Supply  Co. 

Lldgerwood  Mfg.  Co. 

Mine  &  Smelter  Supply 
Co. 

Nordherg  Mfg.  Co. 

Sullivan  Machinery  Co. 

Union  Iron  Works  Co. 

Vulcan  Iron  Works 

Wellman-Seav“r-Mor- 
gan  Co. 

Holsts,  Stretcher  Bar 

Mine  &  Smelter  Supply 
Co. 


Engines,  Hoisting 

Fairbanks,  Morse  &  Co. 

Engines,  OH 

Fairbanks,  Morse  &  Co. 
Lyons-Atlas  Co. 

Engines,  Pumping 

Nordberg  Mfg.  Co. 


Furnaces,  Smelting 

Colorado  Iron  Works  Co. 
Dwight  &  Lloyd  Sinter¬ 
ing  Co. 

Hendrle  &  Bolthoff  Mfg. 

&  Supply  Co. 

Travlor  Engr.  &  Mfg.  Co. 
Wedge  Mechanical  Fur¬ 
nace  Co. 


Hose 

Cleveland  Rock  Drill  Co. 
Fairbanks.  Morse  &  Co. 
Ingersoll-Rand  Co 
Sprague  Electric  Works 

Hose  Couplers 

Ingersoll-Rand  Co. 

Knox  Mfg.  Co. 


Hulls 

American  Bridge  Co. 

Injectors 

.Tenklns  Bros. 
Lunkenhelmer  Co.,  The 

Jaw  Plates 

Chrome  Steel  Works 

Jigs  , 

American  Concentrator 
Co. 

Colorado  Iron  Works  Co. 


Engines,  Steam 

T.effel  &  Co.,  James 
Mine  &  Smelter  Supply 
Co. 

Nordberg  Mfg.  Co. 
Union  Iron  Works  Co. 
Vulcan  Iron  Works. 
Wellman-Seaver-Mor- 
gan  Co. 

Westinghouse  Mach.  Co. 

Examinations.  Mine  and 
Mineral  Lands 

Longyear  Co.,  E,  J. 


Gage  Cocks  ^ 

.Tenklns  Bros. 
Lunkenhelmer  Co.,  The 

Gaskets 

Smooth-On  Mfg.  Co. 

Gears 

laldwell  &  .Son  Co.,  H.  W. 
Falk  Co.,  The 
Pacific  Gear  &  Tool  Wks. 
Philadelphia  Gear  Wks. 
Stephens- Adamson  Mfg. 
Co. 


Jigs — Cont. 

Denver  Engr.  Works  Co. 
McLanahan-Stone  Ma¬ 
chine  Co. 

Traylor  Engr.  &  Mfg.  Co. 
Joint  Pipe 
National  Tube  Co. 
Laboratory  Supplies 
See  Assayers’  and  Chem¬ 
ists’  Supplies 

Lamps,  Acetylene 

Simmons  Co.,  John 
Lamps,  Arc 
General  Electric  Co. 
Western  Electric  Co. 

Lamps,  Incandescent 

General  Electric  Co. 
Levels  and  Rules 
Ainsworth  &  Sons,  Wm. 
Berger  &  Sons,  C.  L. 
Gurley,  W.  &  L.  E. 
Keuffel  &  Esser  Co. 
Lufkin  Rule  Co. 

Weber  &  Co.,  F. 

Locomotives,  Com¬ 
pressed  Air 

Porter  Co.,  H.  K. 
Locomotives,  Electric 
Atlas  Car  &  Mfg.  Co. 
Electric  Locomotive  & 
Car  Co. 

General  Electric  Co. 

Locomotives,  Gasoline 

Vulcan  Iron  Works. 
Whitcomb  Co.,  Geo.  D. 

Locomotives,  Steam 

American  Locomotive 
Co. 

Porter  Co.,  H.  K. 

Vulcan  Iron  Works 

Lubricants 

Dixon  Crucible  Co.,  Jos. 

Lubricators 

Lunkenhelmer  Co.,  The 
Whitcomb  Co,.  Geo.  D. 

Marline  Covered  Wire 
Rope 

Waterbury  Co. 

Machinists 

Abendroth  &  Root  Mfg. 
Co. 

Mercury 

Braun  Corporation,  The 
Braun-Knecht-Heimann 
Co 

Mills,  Rail  and  Pebble 

American  Grondal  Co. 
Hardlnge  Conical  Mill 
Co. 

Minerals  and  Ores 

Foote  Mineral  Co. 

Mixing  Machines 

Conveying  Weigher  Co. 

Monel  Metal 

International  Nickel  Co. 

Motors 

Crocker-Wheeler  Co 
Fairbanks,  Morse  &  Co. 
General  Electric  Co. 
Mine  &  Smelter  Supply 
Co. 

Sprague  Electric  Works 

Nails  and  Splices 

American  Steel  &  Wire 
Co. 

Nor.r.Ies,  Hose 
Knox  Mfg.  Co. 

Oil  and  Grease  Cups 

Lunkenhelmer  Co. 

Ore  Docks 

American  Bridge  Co. 

Ore-Handling  Bridges 

American  Bridge  Co. 

Ore  Testing  Outfit 

Ledoux  &  Co.,  Inc. 

Ore  Washers 
McUanahan-Stone  Ma¬ 
chine  Co. 


Ores  and  Metals,  Buyers' 
and  Sellers  of 

American  Metal  Co. 

American  Smelting  A 
Refining  Co. 

American  Zinc,  Lead  ft 
Smelting  Co. 

Balbach  Smelting  &  Re¬ 
fining  Co. 

Bartlesville  Zinc  Co. 

Beer.Sondhelmer  &  Co. 

Blackwell  Sons  Co.,  Geo. 
G. 

Consolidated  Mining  & 
Smelting  Co.  of  Can¬ 
ada,  Ltd. 

Ducktown  Sulphur,  Cop¬ 
per  &  Iron  Co.,  Ltd. 

Granby  Mining  &  Smelt¬ 
ing  Co. 

Hegeler  Bros. 

Illinois  Zinc  Co. 

International  Nickel  Co. 

International  Smelting 
&  Refining  Co. 

Irvington  Smelting  & 
Refining  Works 

Matthiessen  &  Hegeler 
Zinc  Co. 

Mountain  Copper  Co. 

Nichols  Copper  Co. 

Pass  &  Sons,  Ltd.,  Cap¬ 
per 

Pennsylvania  Smelting 
Co. 

Phelps,  Dodge  &  Co. 

United  Metals  Selling 
Co. 

U.  S.  Smelting,  Refining 
&  Mining  Co. 

Vogelsteln  &  Co.,  L. 

Packing 

Jenkins  Bros. 

Schieren  Co.,  Chas.  A. 

Smooth-On  Mfg.  Co. 

Paints  and  Oils 

Dixon  Crucible  Co.,  Jos. 

Highland  Chemical  Pro¬ 
ducts  Co. 

Patent  .\ttorneya 

Norris,  J.  L. 

Perforated  Metals 

Harrington  &  King 
Perforating  Co. 

Hendrick  Mfg.  Co. 

Photographic  Coping 
.Machine 

Commercial  Camera  Co. 

Photostat 

Commercial  Camera  Co. 

Pick  Machines 

Ingersoll-Rand  Co. 

Sullivan  Machinery  Co. 

Pipe 

National  Tube  Co. 

Pipe  Covering 

Highland  Chemical  Pro¬ 
ducts  Co. 

Pipe  Fittings 

Lunkenhelmer  Co.,  The 

National  Tube  Co. 

Pipe  Preservative 

Highland  Chemical  Pro¬ 
ducts  Co. 

Pipe  Riveted 

Abendroth  &  Root  Mfg. 
Co. 

Fairbanks,  Morse  &  Co. 

Pipe,  Steel 

New  York  Engr.  Co. 

Smith  Co.,  S.  Morgan... 

Pipe  Welding 

Goldschmldt-Thermlt 

Co. 

Michigan  Pipe  Co. 

Pipe,  Wood  .« 

Pacific  Tank  &  Pipe  Co. 

Redwood  Manufacturers 
Co. 

Washington  Pipe  8t 
Foundry  Co. 

Platinum  Goods 

Baker  &  Co.,  Inc. 

Chicago  Pneumatic  Tool 
Co. 

Pneumatic  Tools 

Cleveland  Rock  Drill  Co. 

Ingersoll-Rand  Co. 


December  27,  1913  Selling-TWE  ENGINEERING  &  MINING  JOTJUN Alt-8 ection 


61 


MINING  TANKS 
CYANIDE  TANKS 
ZINC  BOXES 

COMPLETE  CYANIDE  PLANTS 

WOODEN  PIPE 

CONTINUOUS  STAVE  PIPE 

MACHINE  BANDED  PIPS 

LET  US  FIGURE  WITH  YOU 

Redwood  Manufacturers  Co. 

Dept.  C.,  810  Kohl  Building 
San  Francisco,  Cal. 


“Michigan”  Is  Naturally 
Acid-Proof 

Michigan  Improved  Wood  Pipe  is  the  very  opposite  of  metal  piping 
which  is  the  natural  victim  of  acid  permeated  mine  water.  No  matter 
what  you  do  to  metal  piping  you  cannot  possibly  make  it  stand  up 
under  acid  permeated  water  as  wood  piping  does  without  any  treatment. 
Michigan  Improved  Wood  Pipe  is  strong,  hght,  burst-proof,  inexpensive 
in  first  cost — ^from  every  viewpoint.  Write  for  the  Michigan  Book. 


Where  the  Ground 
Is  Rough 

and  it’s  rough  enough  in  the  mining  country — 
there’s  where  you  wUl  appreciate  fully  the  ad¬ 
vantages  of 

Root  Spiral  Riveted  Pipe 

Root  Pipe  is  made  from  one  continued  plate 
into  pipe  lengths  and  riveted  along  the  spiral 
seam  which  runs  from  end  to  end.  Lengths 
are  connected  by  flanges  or  by  our  Root  Bolted 
Joint.  The  bolted  joint  is  flexible  and  makes 
easy  laying  of  pipe  lines  over  rolling  country  or  in 
shifting  soil. 

3”  to  30"  diameter  and  up  to  30  ft.  lengths. 

Write  for  particulars. 

Abendroth  &  Root  Mfg.  Co. 

Sales  Offices: 

50  Church  Street,  New  York  City 

Works:  Newburgh,  New  York 

Also  Mfrs.  Root  Water  Tube  Boilers 


Michigan  Pipe  Co.,  Bay  City,  Mich. 

Represented  in  Pa.  Anthracite  District  by  Scranton  Supply  and  Mchy. 
Co.,  Scranton,  Pa. 


MOLYBDENITE 


5  TON  LOTS  WANTED 

Mail  Sample  of  concentrates  with  analysis 


FOOTE 


MINERAL  CO.,  ‘'DEPT.  B" 
107  North  19th  Street 
Philadelphia,  Pa.,  U.  S.  A. 


Importers:  Producer’s  Agents:  Exporters 


“NATIONAL”'Because  Balances  “NATIONAL”  Therefore 


NATIONAL 


t  A  knowledge  of  the  various  Impor¬ 
tant  characteristics  and  properties  of 
pipe— NATIONAL  Pipe — will  always 
help  the  purchaser  to  know  when  he 
gets  good  reliable  material. 

T  Have  you  read  the  page  announce¬ 
ment  In  Engineering  and  Mining 
Journal,  in  this  issue,  page  13. 


Na  ional  Tube  Company  Pittsburgh,  Pa. 
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Pumps,  Vacuum 

Alberger  Pump  &  Con¬ 
denser  Co. 

Cameron  Steam  Pump 
Works,  A.  S. 
Connersville  Blower  Co. 
Scranton  Pump  Co. 

Tuba  Construction  Co. 


Screens — Cont. 

Hendrick  Mfg.  Co. 
Ludlow-Saylor  Wire  Co. 
McLanahan-Stone  Ma¬ 
chine  Co. 

Smith  Co.,  T.  L. 
Stephens- Adamson  Mfgr. 

Sturtevant  Mill  Co. 


Springs  Trolleys,  Overhead 

American  Steel  &  Wire  Brown  Hoisting  Machin- 
Co.  ery  Co. 

Standard  Steel  Wks.  Co. 

Tube  Mills 

Stamp  Mills  Colorado  Iron  Works  Co. 

Colorado  Iron  Works  Co.  Denver  Engr.  Works  Co. 

Denver  Engr.  Works  Co.  Harcllnge  Conical  Mill 
Fairbanks,  Morse  &  Co.  Co. 

Hendrle  &  Bolthoff  Mfg.  Traylor  Engr.  &  Mfg.  Co. 
&  Supply  Co. 

Hendy  Iron  Wks.,  Joshua  Tubing 
Lane  Mill  &  Mchry.  Co.  National  Tuba  Pft 
Traylor  Engr.  &  Mfg.  Co.  Tube  Co. 

Union  Iron  Works  Co.  Turbines,  Steam 

Alberger  Pump  &  Con¬ 
denser  Co. 

De  Laval  Steam  Turbine 
Co. 

General  Electric  Co. 
Westinghouse  Mach.  Co. 

Turbines.  Water 

Leffel  &  Co.,  James 
Wellman-Seaver-Mor- 
gan  Co. 

Steel  Framers  Turntables 

See  Pulleys,  Shafting  American  Bridge  Co.  Electric  Locomotive  & 
and  Hangers 

Steel,  Manganese 

Shaft  Sets  Taylor-Wharton  Iron  &  Unions 

American  Bridge  Co.  Steel  Co.  Lunkenhelmer  Co. 

National  Tube  Co. 

Steel,  Structural 

American  Bridge  Co.  Valves 

Homestead  Valve  Mfg. 
Stokers,  Mechanical  Co. 

Westinghouse  Mach.  Co.  .Jenkins  Bros. 

Knox  Mfg.  Co. 

Switchboards  Lunkenhelmer  Co.,  The 

National  Tube  Co. 

General  Electric  Co.  Nelson  Valve  Co. 
Stromberg-Carlson  Tele-  Whitcomb  Co.,  Geo.  D. 
phone  Mfg.  Co. 

Water  Skips 

Tanks  ^  ^  Denver  Engr.  Works  Co. 

Abendroth  &  Root  Mfg.  Wellman-Seaver-Mor- 
Co.  gan  Co. 

Pacific  Tank  &  Pipe  Co. 

Redwood  Manufacturers  Water  Wheels 

Hendrle  &  Bolthoff  Mfg. 

&  Supply  Co. 

Hendy  Iron  Wks.,  Joshua 
Mine  &  Smelter  Supply 
Co. 

Wellman-Seaver-Mor- 
gan  Co. 


Hangers  Quarrying  Machinery 

Caldwell  &  Son  Co..  H.  W.  Chicago  Pneumatic  Tool 
Hyatt  Roller  Bearing  Co.  ^  ^ 

Robins  Conveying  Belt  Cleveland  Rock  Drill  Co. 

Co  Ingersoll-Rand  Co. 

Saginaw  Mfg.  Co.  Sullivan  Machinery  Co. 

Stephens- Adamson  Mfg.  „  .  . 

Co.  Quicksilver 

Wellman-Seaver-Mor-  Atkins,  Kroll  &  Co. 
gan  Co.  Braun  Corporation,  The 

Braun-Knecht-Heimann 
Pulverisers  Co. 

Braun  Corporation,  The  „  , 

Braun-Knecht-Heimann  Rams,  Hydraulic 

Co.  Hendy  Iron  Wks.,  Joshua  Shaft  Sets 

Denver  En^.  Works  Co.  _  .  American  Bridge  Co. 

HardinS6  Conical  Mill  RammenUg  Sand 

Kfnt  Mill  Co.  Ingersoll-Rand  Co. 

Mine  &  Smelter  Supply  Minerals 

Sturtevant  Mill  Co.  Foote  Mineral  Co. 

Traylor  Engr.  &  Mfg.  Co. 

Wellman-Seaver-Mor-  Receivers,  Air 
gan  Co.  Ingersoll-Rand  Co. 

Pumps,  Boiler  Feed  Repairs  Sheaves 

Alberger  Pump  &  Con-  Goldschmidt  Thermit  Broderick  &  Bascom 

denser  Co.  Co.  Rope  Co. 

Cameron  Steam  Pump  Denver  Engr.  Works  Co. 

Works,  A.  S.  Rock  Houses  Leschen  &  Sons  Rope 

BriSvlS's"am”TfrSn,  Bridge  Co. 

De’S'lng  Co.  Rolllog  Mill..  Copper 

Fairbanks.  Morse  &  Co.  Hussey  &  Co.,  C.  G. 

Keystone  Test  Drill  Co.  ^ 

Mine  &  Smelter  Supply  Rolls,  Crashing 
^  Bacon,  Earle  C. 

Buchanan  Co.,  C.  G. 

Colorado  Iron  Works  Co. 

Denver  Ehgr.  Works  Co. 

Fairbanks,  Morse  &  Co. 

Hendrle  &  Bolthoff  Mfg. 

Pumps,  Centrifugal  &  Supply  Co. 

Alberger  Pump  &  Con-  Hendy  Iron  Wks.,  Joshua 
denser  Co.  Lane  Mill  &  Mchry.  Co. 

Byron  Jackson  Iron  Mine  &  Smelter  Supply 

Works  Co. 

Cameron  Steam  Pump  Standard  Steel  Wks.  Co. 

Works  A  S  Sturtevant  Mill  Co. 

Deane  Steam  Pump  Co.  Traylor  Engr.  &  Mfg.  Co. 

De  Laval  Steam  Turbine  „  _  . 

Co.  Rope  Drives 

Demlng  Co.  Waterbury  Co. 

Hendrle  &  Bolthoff  Mfg. 

&  Supply  Co. 

Keystone  Test  Drill  Co. 

Krogh  Pump  Mfg.  Co. 

Mine  &  Smelter  Supply 
Co. 

Union  Iron  Works  Co. 

Wood  &  Co.,  R.  D. 

Worthington,  Henry  R. 

Yuba  Construction  Co.  Trausmissloa 

Pumps,  Deep  Well  Waterbury  Co. 

Cameron  Steam  Pump 

Works,  A.  S.  ,  ^  MTT. 

Keystone  Test  Drill  Co.  American  Steel  &  Wire 

Co. 

Broderick  &  Bascom 
Rope  Co. 

Leschen  &  Sons  Rope 

Co.,  A. 

Roebllng’s  Sons  Co.,  J.  A. 

Pumps,  Pneumatio  Waterbury  Co. 

Ingersoll-Rand  Co. 

Samplers  _ 

Braun  Corporation.  The  Traylor  Engr.  &  Mfg.  Co. 
Braun-Knecht-Heimann 

Co.  Sluices,  Steei 

Colorado  Iron  Works  _  _ 

Denver  Engr.  Works  Co.  New  York  Engr.  Co. 
Denver  Fire  Clay  Co. 

Electric  Locomotive  &  Smelters  and  Refiners 
Car  Co.  American  Smelting  & 

Refining  Co. 

American  Zinc,  Lead  & 
Smelting  Co. 

Balbach  Smelting  &  Re¬ 
fining  Co. 

Consolidated  Mining  & 
Smelting  Co.  of  Can¬ 
ada,  Ltd. 

Granby  Mining  &  Smelt¬ 
ing  Co. 

International  Smelting 
&  Refining  Co. 
Irvington  Smelting  & 
Refining  Works 
Matthiessen  &  Hegeler 
Zinc  Co. 

Pennsylvania  Smelting 
Co. 

U.  S.  Smelting,  Refining 
&  Mining  Co. 
Vogelsteln  &.  Co.,  L. 


Second-Hand  Machinery 

McMaster,  D.  J. 


Separators 

American  Grondal  Co. 
American  Zinc  Ore  Sepa^ 
rating  Co. 

Buchanan  Co.,  C.  G. 
Delster  Machine  Co. 


Staples 

American  Steel  &  Wire 
Co. 


steel  Buildings 

American  Bridge  Co. 

Steel,  Drill 

Ingersoll-Rand  Co. 
Milne  &  Co.,  A. 


Separators,  Magnetic 

American  Grondal  Co. 


Rammera.  Sand 

Ingersoll-Rand  Co. 

Rare  Minerals 

Foote  Mineral  Co. 


Sheets,  Copper 
Hussey  &  Co.,  C.  O. 


National  Transit  Co. 
Scranton  Pump  Co. 
Westinghouse  Mach.  Co. 
Worthington,  Henry  R. 


'i'apes.  Measuring 

Keuffel  A  Esser  Co. 
Lufkin  Rule  Co. 


Union  Iron  Works  Co.  Telephone  Supplies 

,  „  Stromberg-Carlson  Tele- 

Shovels,  Electric  phone  Mfg.  Co. 

Sprague  Electric  Works 

Telephones,  Mine 

Shovels,  Steam  Stromberg-Carle on  Tele- 

American  Locomotive  phone  Mfg.  Co. 

Co. 

Brown  Hoisting  Machin-  Thickener,  Continuous 
ery  Co.  Settling 

Denver  Engr.  Works  Co. 

Sieves  Doit  Cyanide  Mach.  Co. 

Braun  Corporation,  The 

Braun-Knecht-Heimann  Timber  Framers,  Mine 
Denver  Fire  Clay  Co.  Denver  Engr.  Works  Co. 
Ludlow-Saylor  Wire  Co. 

Tires 

Sintering  Plants  Chrome  Steel  Works 

nwio-ht  A.  T.lnvd  .mntpr-  Standard  Steel  Wks.  Co. 


Weighing  Machines 

Conveying  Weigher  Co. 
The 

Electric  Weighing  Co. 


Rope,  Manila  and  Jute 

Broderick  &  Bascom 
Rope  Co. 

Fairbanks,  Morse  &  Co. 
Leschen  &  Sons  Rope 
Co.,  A. 

Waterbury  Company 


Welding 

Goldschmidt  Thermit 
Co. 


Wheels 

Standard  Steel  Wks.  Co. 


Wheels,  Car 

Atlas  Car  &  Mfg.  Co. 
Chrome  Steel  Works 
Electric  Locomotive  & 
Car  Co. 

Sanford-Day  Iron  Co. 
Standard  Steel  Wks.  Co. 
Watt  Mining  Car  Wheel 
Co. 


Pumps,  Electric 

Cameron  Steam  Pump 
Works,  A.  S. 


Wheels,  Turbine 

Smith  Co.,  S.  Morgan 


ery  Co.  winches  and  Crabs 

Leschen  &  Sons  Rope  Brown  Hoisting  Machin 
Co.,  A.  ery  Co. 

Roebllng’s  Sons  Co.,  J.  A. 

Waterbury  Co.  Whistles 

Transformers  Lunkenhelmer  Co..  The 

Crocker-Wheeler  Co. 

Electric  Locomotive  & 

Cfl.1*  Co* 

General  Electric  Co. 

Hendrle  &  Bolthoff  Mfg. 

&  Supply  Co. 


Pumps,  Rotary 

Byron  Jackson  Iron 
Works 

Connersville  Blower  Co. 
Deane  Steam  Pump  Co. 
Demlng  Co. 

Krogh  Pump  Mfg.  Co. 


Wire  and  Cable 

Broderick  &  Bascom 
Rope  Co. 

General  Electric  Co. 
Roebllng’s  Sons  Co.,  J.  A 
Stromberg-Carlson  Tele 
phone  Mfg.  Co. 
Waterbury  Co. 

Wire  and  Cable,  Electrla 

American  Steel  &  Wire 
Co. 


Pumps,  Sand 

Prenler  &  Son.  J.  H. 


Seale  Frames 

American  Bridge  Co. 


Pumps,  Sinking  Seales 

Byron  Jackson  Iron  Electric  Weighing  Co. 

Works  Fairbanks,  Morse  &  Co. 

Cameron  Steam  Pump 
Works,  A.  S. 

Deane  Steam  Pump  Co. 

General  Electric  Co. 

Scranton  Pump  Co. 

Worthington,  Henry  R. 

Screens 

Pumps,  Turbine  American  Concentrator 

Alberger  Pump  &  Con-  Buchanan  Co.,  C.  G. 

denser  Co.  Colorado  Iron  Works  Co. 

Cameron  Steam  Pump  Denver  Engr.  Works  Co. 

Works,  A.  S.  Harrington  &  King 

Worthington,  Henry  R.  Perforating  Co. 


Schools  and  Colleges 

Michigan  College  of 
Mines 


Wire  Cloth 

Ludlow-Saylor  Wire  Co. 


ZIne  Dust 

Atkins,  Kroll  &  Co. 


Traps,  Steam 

Jenkins  Bros. 
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HERE  is  one  kind  of  ore 

that  no  bucket  would  handle  until  this 

Brownhoist  Patent  Grab  Bucket 
was  tried 

And  today  this  bucket  is  working  in  this  large-  y 

lump  nickel  ore  at  a  very  great  saving  in  handling 
costs.  The  bucket  is  also  recommended  for  digging 
in  limestone,  all  large-lump  ores,  etc.  . 


We  have  spent  33  years 
studying  the  different  ore 
handling  problems.  And  our 
engineers  will  gladly  help 
you  solve  your  problems. 


The  Mond  Nickel  Co.,  Ltd.,  of  Conniston,  Canada,  use  this  40  cu.  ft.  Brownhoist  Special 
Grab  Bucket  on  a  15-ton  Brownhoist  Locomotive  Crane  tor  handling  the  nickel  ore. 


Write  for  ^  Brownhoist  Grab  Buckets 

Catalog  L  on  Brownhoist  Locomotive  Cranes 

THE  BROWN  HOISTING  MACHINERY  CO.,  Cleveland,  Ohio 

New  York  Pittsburgh  Chicago  San  Francisco  The  Co^iy  Engineering  Co.,  Portland,  Ore. 


HOLLOW 

Rock  Drill  Steel 

SOLID 

Rock  Drill  Steel 

Hexagon,  Octagon,  Quarter- 
Octagon,  Round  and  Cruciform. 

A.  MILNE  &  COMPANY 

(Established  1887) 

745  Washington  St.  New  York  8  OGver  St.,  Boston,  Mass. 

Chicago  Branch:  180  North  Dearborn  St.,  Chicago,  Ill. 
ilole  and  Direct  Represenatives  for  the  United  States  and  Canada 


The  Screen  You  Order — 
Delivered  On  Time 

One  thing  we  pride  ourselves  on  is  our  ability  to 
ship  your  screening  requirements  on  the  day 
you  want  them. 

Our  great  plant  with  its  enormous  capacity  en¬ 
ables  us  to  carry  a  large  stock  of  standard  Perfect 
Double  Crimped  Wire  Cloth  on  hand  and  to 
turn  out  specials  on  the  shortest  possible  notice. 

When  you  need  screening  in  a  hurry, 
it’s  a  wise  plan  to  have  our  authorita¬ 
tive  catalog  on  hand.  Write  for  a 
copy — ^Today. 

The  Ludlow-Saylor  Wire  Co« 

St.  Louis,  Mo. 
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Page  Pago 

3d  cover  Itedwood  Mfrs.  Co .  61 

Robins  Conveying  Belt  Co.  46 
Roebling  Sons  Co.,  John  A  31 
90  Roessler  &  Hasslacher 

.  5,2  _  Chemical  Co .  49 

.  47  Ruggles-Coles  Eng.  Co _  33 


Abendroth  &  Root  Mfg.  Co.  61  Danville  Fdy.  &  Machine 

Ainsworth  &  Sons  Co.,  Wm.  47  Co . 

Alberger  Bump  &  Con-  Deane  Steam  Pump  Co.... 

denser  Co .  37  Deister  Concentrator  Co.. 

Edgar  Allen  American  De  Laval  Steam  Turbine 

Manganese  Steel  .  -'3%^  Co . . . 

American  Bridge  Co .  23  Doming  Co.,  The . 

American  Concentrator  Co.  39  Denver  Engr.  Works  Co... 

American  Grondal  Co .  67  Denver  Fire  Clay  Co . 

American  Locomotive  Co..  22  Dlester  Machine  Co . 

American  Metal  Co.,  Ltd..  50  Dixon  Crucible  Co.,  Jos... 

American  Process  Co .  49  Dorr  Cyanide  Mchry.  Co., 

American  Smelting  &  Re-  Ducktown  Sulphur,  Coppei- 

fining  Co .  51  &  Iron  Co.,  Ltd . 

American  Steel  &  Wire  Co.  31  Dwight  &  Lloyd  Sintering 

American  Zinc,  Lead  A  Co.,  Inc . 

Smelting  Co .  49 

American  Zinc  Ore  Sepa¬ 
rating  Co .  43 

Atkins.  Kroll  &  Co .  38 

Atlas  Car  &  Mfg.  Co .  44 


Jenkins  Bros 


Kelly  Filter  Press  Co 

Kent  Mill  Co . 

Keuffel  &  Esser  Co _ 

Keystone  Test  Drill  Co 

Knox  Mfg.  Co . 

Krogh  Pump  Mfg.  Co.. 


Saginaw  Mfg.  Co . 

Salt  Lake  Hardware  Co., 

Sanford-Day  Iron  Co . 

Schleren  Co.,  Chas.  A., 

Scranton  Pump  Co . 

Shriver  &  Co.,  T . 

Simmons  Co.,  John . 

Smith  Co.,  S.  Morgan . 

Smith  Co.,  The  T.  L . 

Smooth-On  Mlg.  Co . 

Solvay  I’rocess  Co . 

Sprague  Electric  Works... 
Standard  Diamond  Di'ill  Co. 
Standard  Steel  Works  Co.. 
.Stephens-Adamson  Mfg. 

Co . 2(1  CO 

Stromberg-Carlson  Tele¬ 
phone  Mfg.  Co . 

Sturtevant  Mill  Co . 

Sullivan  Machinery  Co., 


Lane  Mill  &  Mchry.  Co., 

Ledoux  &  Co . 

Leffel  &  Co.,  Jas . 

Leschen  &  Sons  Rope  Co. 

Levine,  Abr.. . 

Lidgerwood  Mfg.  Co.  . . . 

Longyear  Co.,  E.  J . 

Ludlow-Saylor  Wire  Co 

I.ufkin  Rule  Co . 

Lunkenheimer  Co.,  The. 
Lyons  Atlas  Co . 


Electric  Locomotive  &  Car 

Co.,  The . 

Electric  Weighing  Co . 

Empire  Supply  Co . . 


Fairbanks,  Morse  &  Co 

Falk  Co.,  The . 

Flory  Mfg.  Co..  S . 

Foote  Mineral  Co . 

Frenier  &  Son,  J.  H... 


Matthiessen  &  He 

36  Zinc  Co . 

MacDonald,  Bernard.. 

50  General  Chemical  Co.,  McGraw-Hill  Book  Co . . 

46  3d  cover  McKiernan-Terry  Drill  Co.  35  Taylor- Wliarton  Iron  & 

64  General  Electric  Co .  14  McLanahan-Stone  Machine  Steel  Co .  39 

18  Goldschmidt  Thermit  Co..  46  Co .  39  Traylor  Engr.  &  Mfg.  C« .  .  45 

Goodrich  Co.,  R  F.,  McMaster,  D.  J .  32 

18  4th  cov'er  Michigan  College  of  Mines  57 

32  Granby  Mining  &  Smelt-  Michigan  Pipe  Co .  61 

ing  Co .  48  Milne  &  Co.,  A .  63 

12  Gurley,  W.  &  L.  E .  47  Mine  &  Smelter  Supply  Co., 

63  The  .  6 

12  Harbison-Walker  Refrac-  Mountain  Copper  Co .  49 

oc  tories  Co .  43 

Hardlnge  Conical  Mill  Co.  .  21 

tL>j  Harrington  &  King  Perfo-  National  Transit  Co.  .* .  37 

OR  lating  Co .  59  National  Tube  Co . 13,  61 

Hegeler  Bros .  51  Nelson  Valve  Co .  43 

Heller  &  Brightly .  47  New  York  Engineering  Co.  45 

Hendrick  Mfg.  Co .  64  Nichols  Copper  Co .  64 

5>7  Hendrle  &  Bolthoff  Mfg.  Nordberg  Mfg.  Co . 

Supply  Co .  4  1st  cover  35 

oo  Hendy  Iron  Works,  Joshua  45  Norris,  J.  L .  57 

*  Hercules  Powder  Co .  33  Northern  Engr.  Works....  38 

o=  Highland  Chemical  Pro-  Norwalk  Iron  Works  Co.. 

QQ  ducts  Co .  33  The  .  35 

Q  Homestead  Valve  Mfg.  Co. .  43 

19  Hussey  &  Co.,  C.  G .  32 

10  Hyatt  Roller  Bearing  Co.,  45  Pacific  Gear  &  Tool  Works  Western' Mchry.  &  Mfg.  Co.  21 

Co . 38  Westlnghouse  Machine  Co. .  24 

48  Pacific  Tank  &  Pipe  Co.,  Whitcomb  Co.,  G.  D .  44 

15  3d  cover  Williams  Bros .  35 

57  Pass  &  Son,  Capper,  Ltd....  48  Wood  &  Co.,  R.  D .  3t> 

I'ennsylvania  Smelting  Co.  48  Worthington,  Henry  R.  . . .  36 

48  I ‘helps.  Dodge  &  Co .  48 

Philadelphia  Gear  Works..  37 

51  Porter  Co.,  H.  K .  43  Yiiba  Construction  Co.,  The  45 


Union  Construction  Co.... 

Union  Iron  Works . 

United  Metals  Selling  Co.. 
United  .States  Smelting, 
Refining  &  Mining  Co... 


Vogelsteln  &  Co.. 
Vulcan  Iron  Wks. 
Barre  . 


Wilkes- 


Illinois  Zinc  Co . 

Ingersoll-Rand  Co . 

International  Nickel  Co.  . . . 
International  Smelting  A 

Refining  Co . 

Irvington  Smelting  &  Re¬ 
fining  Works . 


WHY  HENDRICK  SCREENS  ARE  THE  BEST 


Our  facilities  for  perforating  metals  of  every  description  cannot  be  excelled.  Our  experi¬ 
ence  covers  a  penod  of  more  than  twenty  five  years  of  specializing  on  this  one  subject. 

Does  this  mean  anything  to  you? 

HENDRICK  MANUFACTURING  CO..  Carbondale,  Pa. 

NEW  YORK  OFFICE.  30  CHURCH  STREET 


FERRO  ALLOYS,  METALS  and  ORES 


Fluorspar 
French 
Chalk 
Graphite 
-Talc 
Pencils 
and  all 
Foundry 
Requiaites 


Tungsten 

Molybdenum 

Chromo 

-Silicon 

Vanadium 

Phosphorus 

Tan 


Tungsten 

Molybdenum 

Chromium 

Anti- 

Friction 

Manganase 


fFriie  Jar  oht 
Daerrfitirr  PamphUts. 
Correspondence  Invited. 


Consignments  of  Ores,  Mattes  and 
Blister  Copper  Solicited 

lOPPER  SULPHATE 


GEO.  G.  BUCKWELL,  GOGS  G  CO.,  Ltd., 

Th«  Albany.  Liverpool.  Eaglaiid. 

Blannfactarera,  Metallurgists,  Mine  Owners,  Merchants. 
WORKS:  Garston  Docks. 

CODES:  A.  B.  C.,  Moreing  &  Neal,  Liebers  and  Western  Union. 
.Agents  in  the  U.  S.  A.  for  our  Fluor  Spar — 

The  Pennsylvania  Salt  Mfg.  Ck).,  Pittsburg,  Pa. 
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Send  for  copy  Mining  Catalog  No.  7,  Tank  Booklet,  Pipe  Book¬ 
let.  All  full  of  valuable  Information.  Address  nearest  Office. 


PACIFIC  TANK  &  PIPE  COMPANY 

316i  Market  St.,  San  Francisco:  Box  143,  Kenton  Sta.,  Portland,  Ore.:  411  Equitable  Bank  Bldg.,  Los  Angeles. 


Use  Jenkins  '96  Packing 
For  Making  Tight  Joints 


Half  tone  illustrates  oiie  of  the  designs  of 


TANKS  AND  PIPE 

Made  of  California  Redwood  or  Douglas  Fir 

CYANIDE  PLANTS 


Wp  make  a  spiecialty  of  machine  handed  wood  pipe  for  mines 
and  rity  systems — it  does  not  roriodo — is  easily  transported  and 
laid —  pressures  up  to  400  ft.  head. 

ZINC  Lathes— CLASSIFIERS 
automatic  DISTRIBUTERS 


Jenkins  Bros. 

New  York  Boston 

Philadelphia  Chicago 

Jenkins  Bros.,  Limited,  Montreal,  P.  Q„  and  London,  E.C. 


Jenkins  ’96  is  a  high  grade  rubber  sheeting  particularly 
valuable  for  making  tight  steam  joints,  adapted  to  high  or 
low  pressures  and  the  most  difficult  places.  It  has,  also,  a 
wide  range  of  uses,  as  it  is  unaffected  by  acids,  ammonia, 
and  the  like,  and  is  suitable  for  packing  any  joints  in  such 
service. 

As  for  price — it  actually  costs  less  than  lower  priced  packing,  owing  to 
its  light  weight. 

RoRuIarly  made  In  sheets  ?R  Inches  wide,  or  In  gaskets  cut  to  any  size  or  shape.  Jenkins 
'96  can  be  obtained  through  regular  dealers. 

Write  direct  for  sample  and  booltlet—MBC  H A  \ICAL  R  UBBER  GOODS. 


New  Herreshoff 
Pressure  Air  Cooled 


Roasting  Furnace 

(Patented) 

for  Metallurgical  work;  equipped  with  our  pat¬ 
ented  top  Dry  Feed.  Shaft  and  arms  cooled  by 
air  blown  from  a  fan  into  inner  shaft,  then 
through  the  arms  and  is  discharged  between 
the  inner  and  outer  shaft. 

By  proper  control  of  temperature  of  the  roast* 
ing  ore  and  practical  utilization  of  heat,  ores  of 
lower  percentage  of  sulphur  than  heretofore 
thought  possible,  are  roasted  without  the  use 
of  fuel. 

Ftirnaces  of  any  size.  Special  designs  to  suit 
particular  conditions.  Send  for  Bidletin. 

The  General  Chemical  Co. 


Herreshoff  Furnace  Department 


25  Broad  Street 


New  York 


Pacific  Foundry  Co.,  18th  and  Harrison  Streets 
San  Francisco,  Cal.  Coast  Representative 
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Opportunity 


is  accredited  in  some 
quarters  with  but  a 
single  knock.  While  we 
intend  calling  as  often  as 
necessary,  it  might  prove 
as  advisable  to  answer  one 
of  the  initial  summons  as 
those  later  on. 


reduce  tonnage  costs. 

We  are  taking  the  license  of 

associating  our  service  with  the  call  of 
opportunity  solely  through  being  witness 
to  the  economy  and  efficiency  our  years  of 
experience  in  many  fields  have  enabled  us 
to  effect.  It  has  been  a  great  satisfac¬ 
tion  to  serve  in  this  manner  those  who 
have  honored  us  with  their  confidence. 


Elevator  Belt 
Transmission  Belt 
Air  Drill  Hose 
Packing 
Valves 
Matting,  etc. 


The  B.  F.  Goodrich  Co 

Factories:  Akron,  Ohio 
Branches  in  All  Principal  Cities 

Makers  of  Goodrich  Tires  and 
Everything  that' s  ‘Best  in  Rubber 


There  is  nothing  in 
Goodrich  Advertising  that 
isn't  in  Goodrich  Goods 


V. 


-h 


>*  -W‘' 

■;"  v^  ' 

"^SHl 


..i.'i 


■  'y^ 


> 


'1  \ 

I  <!? 


*1,. 


I 


f 


